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INTRODUCTION 


By MAJOR-GENERAT, BRANCKER 


HIS book appears at « propitious moment; the 

Royal Air Force is in the throes of creation, 
and the strong individualities of Royal Naval 
Air Service and the Royal Flying Corps are in the 
course of fusion. 

It is the work of a Royal Naval Air Ser 
officer, and besides being « valuable addition to 
existing official publications, it reveals to the pilots 
of the Royal Flying Corps the principles and methods 
bf the Service with which they are to share a great 
and glorious future 

Aviation has shown the world some wonderfttl 
steps in progress during this War, not the least 
noteworthy of which has been the advance made in 
four methods of training. Experience, courage and 

have built up a system which has completely 
‘onized old ideas, and pilots to-day are per 
jons with the utmost confidence which 
eighteen months ago meant almost certain death, 

‘The responsibilities of the flying instructor ar 
great, and his work bard and unceasing. His iy the 
(ull round of duty day after day, without the glamour 
and excitement of service in the Field, and often 
without the appreciation which it deserves. Tt 
however, on his courage, patience and energy that we 
depend for the tence in the future of that 

ndividnal superiority which our pilots have so 
clearly demon Jin the pas 

Fvery day confirms the growing importance 


aviation in war indeed, it seems that all other 1 


of bringing the enemy to his knees have a 
ceased to progress, whilst our aerial fleet 
expanding and improving until at last they will 
bring us victory. 


20th Mtareh, 1918. 
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of literature dealing with praetionl (lying. When 
the writer was learning to fly he searcl 
for pra information 


overyivlir 

aviation, and studied all 
le literature subject, but fe 
th ho req uite 

a on flying are eith ie to 

prinelpally with the theoretical 

1 and 

Ther 


Ng ae ahr set 
formation kay fying 

nat WB 
tat tt may be of 
< nd dt of th 
nob pretend to apponl to the expen 
individual interested in the more techaleal 

viation.. the idea, ns b 

any he understood. ins ion of how 
fying nnd learned, orewatned ie forentmed 
hopod tat, by studying t aud hints 
esi on elem ng, the 
nent of going: to press, the fusion of the 
Air Service and the Noynl Flying Corpe 
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hands of the ‘reader it is anticipated that the 4 
services will be consolidated under the 

Royal Air Vorce, 

Owing tothe rupid changes whieh take place in 
training systems ond machines may 
time to time us new and im 
duced, and, therefore, due allowance must 
them in reading the book. 1f any important c 
fare necessary between the time the bulls of the pages 


fo press and publiestion, they will be found i 


addendum at the end 
Both R.P.C. ond R.N.A.S, officers who 

structing nt the flying school a8 the 

rendered him yaluablo assistance in producing th 


he sections of the Ordnane 
Charnetoristie Sheet, facing 1 
fara reproduced with the sanction 
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OHAPTER 1. 


Preliminary Considerations. 


dower level of 


Which Men Make Good Pil 
an ongy mn determine beforehand 
which men are 1 pilots and which 
ae man will 
aviator “natural 
who vi 
wh . with a 
nt to bo 
bi 
emp t 
pirals, nose dive 


of n. pupil in himself and in his 
ated. 


fortis an excellent apprentiveshin to flying, Hub 
the fact that these pastimes provide the lear 
i 
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useful mechanial knowledge, they will not ba found to 


bo of particular value to the aviator, It is the man 
Who bias bean aceustomed to riding and outdoor game 
who proves quickest ut picking up the feel of an aero 
itr more rapidly adapts iteelé to the 
ountered when flying, 
the pupil will 
me-third of the s for this 

‘oagon thab obser 

nvereoma th 
the actual hax 
the comp! 


When Not Suited to the Work. 
Under present conditions, it is a mero waato of time, 


is not suited to U0 not sufficient stamin 
onrry on with linninay 
vous atte 
e Ie 
must not ke th 
ation is a di gorous pursuit. Although 
b prominene he daily Press to weciden 


thes y seldom when the total 
* of pupils undor training and the wumber of 
flown daily nr taken iderat Ace 
dents av ally due to ini m the pat 
pupils in ely trainin, 
up, inet ie risk in oc 
‘ould bi iT \ 


the 
from these cau a wy few and far 
y 
An aeroplane is a very simple type of machine 
With a motorear, for instance, ‘Whore are 
fewer parts to go wrong. ‘There is practically no tran 
mission ox, clutch or differen 
tial to. break or requir tention. The tyre 
problom on the aerop ly exists, A dozen 


Always {it ander steuts and spars, and not under 


OF FLYING 


Sl bsints  opbonedliiey 


Spars and raver ab ungubperled points 


Where and. where not to manshandle an 
ths, Never lit or push By holding an to the 
ing’ oF trailing edge of a wing. 


uur genorally is in get 
ks attaching thereto 
12 on the part of the pil 
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nods of travel, and it is pr 
ar future, it will oo L 
ar or mail train ove 
the wonderful opp 
ation to take up th 
a 


and to be ready 
when tho 


Physical Requirement 
return ta the ¢ he pm T 
he case of the prosp. jot. Th is 
y admitted that he must b ally fit w 
e, His sight should be 0h 
cases of pilots wi ft normal vision 
tating th 
here is the ever 
aking or beeomin 
1 with oil oF 
mnsequent dj 


Sound heart and lungs are the next moat 


1 to stay for soveral 
heights varyix 100 T6. to 20,000 #t., 


IND TRAINING 5 


n the best possible health he will bo 
wurst, under peace conditions 
1 not uous, the 
1 ‘obably being 
imately 4000 ft 


A Preliminary Study of Aviation. 
All Serviee pilots to pass a fairly stiff medical 
exnmination, so that shore ig not much cl of the 
physically unfit becoming aviators. Once through the 
medi mination, the prospective pilot is deatt 
away’ to where; probably, he will have 
his fr an aeroplane. He may spend 
several wee round before making his initial 
dual-controlled ascent, ‘This time can be employed to 
great advantage by a close study of the machine and 
y learning from the mistakes committed by pupils in 
a more advanced stage of training, A keen pupil will 
spend as much time as possible in studying aviation 


|® 


How to make Joops in plano wire for attaching to the tw 
Ponce, ete, The top points of the rouind-nosed pllers 
for this operation only are sown. 
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dealing with the subject 
ay from time to time. HI 

wstieal work on the machi 

always better for him to do the w 
himse ch it being done by 8. For 
instance, « pupil will learn me 
helping to dismantle a machine a 
would have done by watching 
mechanics effecting’ minor 

in the shed, 


in an afternoon 
er a crash than he 
for soveral weeks thi 
adjustments to a machine 


Preparatory Ground Training, 
The following fe a summary of the 
which should be studied in 


()) Phe pupil should frst of all mal 
that he is physic sl 1 


(2) During th ik period of instruction 
the pupil should familiarize himself with the 
mechanical dota) which he 


nf the machine 
bo taugh mould 
the controls, li swilchos and instrument 
rk, and wh prop 
limb the machiso and to tun th 

(3) He should be able te cortain amount of 

jeal work on the machin ange plu 

wart up the propeller, splice wir 


as much aviation literatur 
the rudi 
ineiples on whieh the petrol 
‘The last is most importa 


OHAPTER 11, 


‘The Theory and Practice of Flight. 


iG aoroplane | 


flies. The 
along the 
ally Jeay 
move, In 


the pupil t 
, and thor 
sof the variou 


‘Why an Aeroplane Flies. 
At first glance 


jv is) doubtful 


qui 
driven 


nd a lifting action 


mwehine i foree 


to litt the 
speed hn 


Tt mus 


the corre pv 
miberod 


the neroph 


he air tha 


in fi 


identi 
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turn down wind, its ground speed would increase to 
h, to reach its Aying speed of 60 m.p-h,, which 
i$ remains vonstant within certain I Many 
ry diff 
nrowgh the aie i 
wind, although th 
featly influenced by 


wu adverse or favourin| 
ble for & inachine to remain 

nid. if it be flying i" 
hich ease the spe wind and the 1 
of the machin abil 


‘An Explanation of the Controls, 
The objects now should be to how. the 
machine is controlled, T{the pupil inspects the pilot's 
al, or, better siill, sits in the machin igh he i 
hort be baught to 2 will fund proje 
from the floorbourds b 


‘The Rudder B 


iivartshi 

ach end trol wire mes dupli 
hhe mudder bar wil rudderin, 

f tho muchine. The rudder 

tho stern, and consists of one or more vertical 

t 1 with the fore-and-aft Tin 

Contyolling wires are adj 

the mdder bar is dead 

perfect! 


THE CONTROLS. 


rhe elfect of rudderlng 


aft line, With the rudder bar 
fly straight; but when the right 
if pulls the controllin 10 tho right fru 
point of altachment and 80 op} 
surface to the wi ide 
t nid forces the tnil of the muchine rntind in 
t ° fn the lefb, If the tail g 
s machine will ten, 
ht e machine to tun to 
all ° pross the right f 
Jn the rodder, the case when 
 desived to turn the machine 


The “Joy Stick.” 
‘To make a correct turn, h 

do mors than press the rudder. vort 

column, which has alrendy been mentioned, is 

talled into operation, and must also be moved in the 

Gesired ditection, This control column 

bout three-quarters of the way down and ean be moved 
from this point 


backwards, or forwards, oF 
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js used to 0 the elevator und ailerons of ‘th 
machine 
The Elevator. 
The elevator, like th ut the b 
{ the muchine, exc ld-fushionad types, 


ele 1. Tho elovatar i 


The elevator, The etfect of the fore and aft movement of 
the control lever om the elevator and the machine ns a Whol 
The control is pulled back to make ¢Ke machine elim, and 
pushed forward to make It descend, The centre position the 
ritchine Mies level when the engiue Is rianings 


& horizontal controlling sutfa 
the main planes, and capable a 
watde or downwards from dor 
d point, It fs connected to the “ joy atick 
oiumn by wires (generally duplicated for 
ing artanged above and 
z paint of the control lever, so thn 
pushed forward the elevator surf 
ard hinged end, presenting 


causing a resistance whi 


WHE ELEVATOR 


sends the tail of the machine up and the n 
fnachine down, It will he goon from this that, to make 
tho machine descend, the control lover must be pushed 
forward, and to 1: be cased ba 
In tho latter case th i raise 
above its neutral line, eo its top 

to the air: the resistance encov then sen 

tall of the machin and the nose up, and th 

When the elev nhoutral, the control wires being 
connested to the joy stick, the Intter mnsb also be set 
{nthe neutral or Vertical position, Where the control 
Wvites are connected directly between the control 
golutnn snd the elevator, it will be obvious that, to 
sure the eorroct control, the wires must be 
eforo being connected to the elevator, ie., the wiros 
from ubove tho pivoting point of the ‘oonttol column 
fend to:the underside. of the or a vers 
(Seo sketch.) 

AIl the mover contsol lover are natural 
ones, ive,, to mak tine descend the lever is 
pushed forward; to oli yack 
fo turn to the right inoyed in tho 


direotion: 


How “Stalling” is Caused, 
‘The attitude of the machine in the air is controlled 
by the el ained 
minchine Is tan ang} 
aL the wings is groater, th ‘attack having been 
fnersused go that the speed deciessos and the 
machine climbs, When tho machine is set by th 
elevator to fly downwards slightly, the resistance 
up nga uttucking the air is decreased 


pilot knows at what air speed his machine 


al a given number ms par minute, he 
knows that a spend must mean 
that bh any decrease 
indicates I allows the sir 
speed of point 


sufficient air is deal 
machino to stall: 
it whon the air spec 
to a point when 
uflicient to main 
ho will t 
1 ndientiny 
of alr is pussi 
the a 
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It with by the planes in « given time 
hine in #light—L.e 
will lose conte 
ain been incr 


notic Joppiness inthe 
he fact that an insufficient amount 
he planes and their con! 
time to have the 

and rudder 

nee of 
und so 


Banking and Turning, 


‘The pupil can x 
the control eoluam 


umn the right rudd: for 
I lover is moved to the tight at the 
oft a gentle Lurn the control lever 

past the 

and as th 

light 

e tum 


The Ailerons, 

trice out the wires that connect 
with the ailerons, or contr 

n me machines { 

ing surface, to e the 
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In others, only the top wings are go fitted 
Whe prin in which the ailerons operate is just the 
same a8 in the ease of tho other controlling surfaces, 
When the control lever i 
moyed to the right in io machine turn 
to the right—that is, the right-han of the machine 
will be down and the Toft up-the ing 
fAttod to the lef wing or win 
pulled down, ‘The smoun light: the t 
‘edge of the aileron may be, perhap 
bolow the trailing edgo of th 


the air causes that wing tc 
tho case with the right-hand wi aileron of which 


js connected by a balancing w other ailer 


The sldeways movement of the control lever 
‘Whe Ie Ts pressed to the right makes the left ajleron go down 
fand the right aileron come up, which causes the machine to 
fly right wing down. ‘To make the machine Ny left wing down 
tte control lever ie moved to the left. The sidoways moves 
iment of the control fever is used in bauking.the machine for 
turus and in correcting ait bumps, which cause a Wing to 
ge oF drop. 


spected and ¢ 
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d so that, w vn 
raised, thus helping the right-hand win 
pressed owing to tho added resistance on 
a myc whichi te now ‘raised 

its neutral position, On some machines 
mgelves tre mado to move or warp. Tha 
the same ax on thie more modern type 
lerons, sera: 


The Engine Control 
tstored tho dota fh 
uh ot how 
controlled ongine i stationary 
d to the woiney, he will ind his the 
tap nok inueh difforent 
will also find the 
dition, thor ma 
i of whieh will be to main 
nthe peteol tank, whore the fuel is nok 
The pupil ind hich way 
levers opan a 
king eloclefavod natu 
fin om the nent b 
iota sont, Hc 
nnd. also his height idiontor, 
ntion counter may be driven dart off 
in which ¢ ny half 
A revolutions par-minse prtermed 
trol and present no novel 
i star may pusde the pupil 
Wen the instruments havo been in 
it opsretion oxplutied end Yuderst0Gd, 


ENGINE LIMITATIONS 17 
the pupil should find ont ab what speeds, by instrer 
muchine flies level, glides, and climbs; at 

jer minute it is safe to Tun 
allons of petrol and oil thi 


rol and oil the machine con: 


shat umber of revolt 


Study the Engine 
should tun nition 
If it is one 
rear practice 


Genorat artangement of an elghteylindered engine, showing 
tivo eylinders ot 0 degrees, with central comsha 


V fashion, with four pairs of Vs i 

Maurice Forman elementary trainin 

may be a Sxed engine, with the cyl 

ound the crankshaft, ‘ns on the Angani-¢ 

« pupil is being taught to fly on highly 

developed and aemplicated engine, such Gnome 
get, ot Ts he must siudy it with tho 
sh care, ond mako certain thst he undorstan 

how to operate the throttle and fine adjustment lever 

without ehoking the ep ‘The stat 

engine possesses ignit arburetter 

very sitniler to those omployed in mot 
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It nab possess any Ir 


ks, he had better at c 
obtain a veliable Landbook on the subject, such us the 
Motor Manual," and commence a study of ib withou 
delay, for the more he kno\ ut I 
valuable will he be to him 


It and his comrades in 


Principles of Aeroplane Construction, 


\ proliminary study of the machine should include 

a comprchension of the principles on which it is built 

and rig he pupil will find that the wings, which 

wry the weight of the machin 
it 


the ino wire, Over the whole 
Hvis hold in plage on th 

itching wud ‘ets. ‘Tho fabric ig then doped 
ove it ftom the \ and 
to tighten it up, Between the wings, in th 
plane, ave the in struts, sat verti 
ole is thon braced togother lll 
tes tuutoned by turnbuck Dh 


it of the 
ir enigers und body of the machine in the ai 
ie talk Phat ar 
dingonall, th 


il tho flying wires, whieh run 
nno inwards and downwards 
ing from the top plane 
uselage uro called 
hey take the weight 
mack hen ma the gr 
machines, the upper and lov 


ngth, in which cuse the fu» 

ion struts 

ne. On ofhiers, 
divided into and left-h 
lower—alwnys right an 
ving to the tm when 
and a 
‘Tho fus of th 


age and contr 


Tons Mating, ot vio, compose of Fight and e-and 
yeaa Gee ‘ anes go ome uuit: A typical Toneage in elevation and plan 
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meen Riaaee 


‘The three top sketches ilustrate common aeroplane dimen 

sions, and the lower two the diiference between a belanced 

and ibalanced rudder, The pupil should familiarize. him 

seit with common aeroplane terms nnd thelr weaning as early 
1s possible, 
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ing throvgh their front ond rear spars. ‘The passen: 
gor's seat is generally found immediately behind the 
tngine, and behind it in turn comes the pilot's seat 


Arrangement of Tanks and Seats. 

Ihe passenger's gout kas four vertical struts rising 
he {selage round it, and above it is tho cent 
on pl ghly core width of 

the fu tached x planes, 
right and | it will n that the 
gine is curtis the plan ssonger's 
seat diteetly under the cen hho top plane 
and the pilot's seat slightly to The fusel 
d reir, where the fixed tail plane, 
flap, stabilizing fin (if fitted) und 
are accommodated, ‘The petrol and oil tan 
found in the forward end fuselage, general 
hind andl slightly above tho o though 
proasure-fed tank ia fitted under the pu 
nnger's or pilot's seat, Generally speakin ever 
thy nim of the designer is to centre all tho woight ns 
much ible, #0 si awe of mancenveiny 
he whole of the weight of the machine on the ground 
js supported by the under lereartia 
fittod under the fuselage and m ween the 
main planes, The undevenrriage is, ytiached to. thy 
heels and axle of the machine, through the medium 
byorber, sich as the Sand 
istic, § nse the sh f landiny 
tuxying,"" over rough ground, 
A tail skid fitted ut the tear of the machin 


it wlong the ground until fyi was 
tained ond might seriously strain both 1 the 
war part of tho fuselage 

urther pra knowledge may be gained by th 
pupil if he is able to spend some erecting, 
ind engine shot 
with fabric, hov 
that is nose or 
Simple work, eu 
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| main tear spar 


Flying deft 


Principles of aeroplane construction, Construetlonal detatls 

of an aeroplane, ‘Top! What a wing Hooks Ike when the fable 

{ removed. Hottom: A typical undercarriage with double 
palrs ot landing wheels and arrangement of side 


in piano wires, and tho correct method of Atting 

abgorbers to ng wheels, is all 

‘and will certain nie to thy 

or nt some pot Poor. At th 

nite possible to become a first-rate 

ab deal I knowledge, just 

ant drive cnr toreyelos well with 

nt knowing much about their working. Other things 
ing equ 1, the man whi ba 
the practi ‘chanical side of his machine 
ngino will be more valuable than the 1 nc 

tile or nothing. 


CHAPTER III. 
Elementary Principles of Aeroplane Engines. 


‘up in cold weather, und how this failing ean be 
died; how much petrol and oil the tanks hold, and 
fh fuel the machine uses per hour 
‘and cures for the hundred and one littl 
will exop up from time to time during 
at the flying sehool 


‘The Four-stroke Principle 
Practienlly all aeroplane engines, us in m 
tice, work on what is known as the four-str 

prin Ang handbox petrol engine, such as 
the * Motor Manual,’’ explains this detail, but a rough 
mutline of tl g of « four-cycle ongin 
given, Tmagin at-iron jar turned up 
with w close Biting, but shorter, iron jar, ale 


at 
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free to slide insi inside of th 

and hollowed out at 

to Bt over a eranl rrying, the 

the top of the lw 2 ty 

pened and closed by a suitabl 

mechanism at the desired moment, irom which lew 

two pipes, one to the carburetter ar device in which 

the potrol and air are mixed in the desired prope 

fo 8 to form un explosive mixture, and thi 

the silenecr, or exhaust expansion chamber, 

which tho burnt guses can iesue into the air 
door, or valve, to Which the e« 
called the inlet valve, and th 


into the exhaust pipe, is culled the exhaust valve 
P 


Engine Parts. 


There is also a machine called the magneto, eapable 
of supplying an oleetrie spark at the correet moment in 
the space belween the top of the shorter jar and 
under f the top largont jar, his 
enorally Known as the combustion chamber, whilo th 
jar represents the cylinder and the ‘inner and 
aller one the pistorl, ‘The rod from the piston to 
lriving shaft is onlled the cone nat tho 
of cours, the erankshatt, te which 
ller itwolf can be fitted. | E alvox nro 
nt the corroct moment by at 
heels, driven off the erankshalt snd cams, which lift 
app and rocker arms in eontact with the 
id by springs, called the 
exhan ne exhuust valve, 
and the inlot v ing, in the ease of the inlet val: 
‘Phe mi ‘en by tho engine, and sends an 
elogtrie eu uber insulated wite to the 
sparkin 8 rewed into the combustion 
ber with its sparking points inside, and ite insu 
tertninal, to which is attached the eabl 
he outside of the oylinder. 
[ operations is divided into four strc 


the piston, he first is the suction stroke, with ad 
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ward movement of the pi 
pression with ement 


piston; the third is the exp power str 

with a downward movement; th is the 

haust stroke, with nent of the pist 
After the fou 


Diogeammatical sivstration of the principle of the four.sttoke 
engine, sttowing the eytle of operation, 


hich may be doing from 1200 to 2000 revolut 
minute, it can easily be understood that th 
follow each ith extraordinary rapidity 
also t ily. on 

stroke th 
stroke’ to ever at the en 
Thus, if the at 1200 
jinute (usuall p.ta.), i 

hat only 600 power 

place every minute 
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of operation: pupil 
ements up and d ylinder ne 
id top of Linder; thero is always. 
called the combustion spave, left 
top of the piston at the upward limit of it 
travel and the under side of the top of the eylind 


‘How Power is Developed. 


When the piston deseonds on the fist strok 
Ive opens and the exp 1 inte 
mbustion chamber way 
th Inlet pi the 
rt in the 
ed during’ the first threw strok 
Ile combustion chamber i 
them Ireudy received into one-fourth 
tr one-fifth of the it originally occupied. When 


troko the magneto is xo timed thab it une 
tuber insulated wire to the sparking, 
plug points inside tho eylinder, when the spark take 
place and fires or explodes the comprosed mixture 
This explosion dri nits third 
On the lust 
just valve opens and the 
fon in rives the burnt and sed 
gnsos by haust valve into tho ex 
shaust pipe. When the piston 
tt has driven ont most 
of th exhaust valve closes and 
oycle of nonces again, with a downwe 
travel of the piston and the opening of the inlet valve 
In passing it may be noted that 1 gas-tight joint is made 
hetwoen the piston and the inuer walls of the eylinds 
by means of piston hich vee in the 


OPERATION 


und tend to spring out against the walls of 4 


Valve Systems of Aviation Engines. 


This cyole of operations is common to the great ma- 
f aviation choo! engines, among them being 
enault eight-eylinder air-ec he Curtiss, and 
LAP, A slightly differen 1m ig eruployed in 
rolary engines, notably Gnome and the 
soupape, 

the Gnome engine the mix taken into the 
Kkowse, and enters the ¢ tion chamber by 
means of & valve in the f the piston, his valve 
is workod @utomaticully, and so does nob need a syst 
f timin %s, cams, tappets’ and rocker arms to 

rate it, ‘The valve is caused to open by tha suction 
in the combustion chariber on the intake stroke, nnd w 
spring returns it to its senting whon the piston ascends 
again to compress tho mixture, ‘ho exhaust valve is 
operated in the ordinary manner and is carried in the 
hoad of the cylinder, See sketch of this valve arrange 
ment on page 98, 

‘The Monosoupapo, or single yalve, engine works on 
he four-stroke principle, but only employs one valve, 
whieh ig « svndet head as {8 the Guon 
This valye is open to tho air, and on the inlet st 

air only to entor the cylinder. 1b closes, h 


ever, some time before the 


its travel, or stroke, so th sub up inside 
der while the piston is still deavending, ‘Thor 
s connecting tha crankeass and the eombus. 


m chamber, and xe avery rich mixture h 
been prepared in the crank slies into th 
bustion chamber, owing to the suction alrendy prow 
ro, a8 soon as tho piston uncovers tho pi 
ports on ite downward path. ‘The upward stro! 
e piston compresses the mixture af pute air froo 
the and very rich nthe 
in the ordinary manner, and, a5 tn the pre 
samplo, the thid stroke, ie., a downward 
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Four (ypet of aeroplane engin 


mc nf the 
mixture is fe 
ind used gases t 


From this ver 
ciples on which th 
have some diffic 
when eonfronte 
will find, however, thi 
fundamental principles 
cylinder 1 
bits and put it together 
uliarities of the x 
the arrangemen 


y strike him a 


provides the power as {ha 
top of the stroke. Ou the 
opens gain and. allows burnt 
hon the eyele 

sir to enter tho engine 


downyurd inlet stroke 


‘Many ‘Types. 
eceription of 

works the pupil may 

the varions part 

modern aeroplane engine. He 
i he has a sound idea of the 
of the working of a single- 
ino, und if he can take it to 


again he will soon pick up the 


d aviation en 
the eylit 
until 


method 


TYPES OF ENGINES 


ciples will soon show how they w 


Aeroplane engin 


Station 

Gylinders arranged in lin 

vertically aw in mot 

Cylinders axrang 
formation 


Gylindee 
ally 


amiltarity with the rst pi 


y Engines. 
Exampl 


—160 


dav, vortic 
ampl 
ault ot 90 hep 
eight cylinders in 
seta of four, sat in 
oi of a V 

100 hp 


shift 


Rotary Engines, 


linders rota 
a fixed crank 


Exam ple:—80 
Gnome; 80. hip. 
Rhone; 100 hyp. M 


Tho sreangement of the 


typa; on the 80 hp, 
tho exhaus 

let valve 

carried by 

and lifts the val 


‘On the Le Rhi 
exhaust v 


ty 
head, 


TAL! 


the 
An 


upape, the a 


mist and air int 


alves are curried in the oylinder head 


nd 
md 
2 
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Monosoupape 
Arrangement of inlet and exhaust valves on aeroplane engines, 
Top dell: The superimposed. arrangements. Wotton elt 
Overhead inlet and exhanst, Centre? Gnome pattern inlet in 
piston, aud overhead exhanst, Right: Monosoupape oF siuigles 


are operated by menns of tappets 
valve wrrungomonts ute illustrated. 

Genorally speaking, tho rotury en; 

nd per horse-power than the stuti 

ngines ure all air cooled, whilst only the 

mallor stationary engines follow this practice, On the 
other hand, the rotary engine is often more extravagant 
in petrol and oil consumption thin the stationary typ 


and this has to bo considered in weighing up the re 
ve advantages and failin Generally 
aking, rota are u 2 ios small and 
‘outs, which aro single-seate 
used for long-distance 
mary engine, generally water cooled, is 


unt of its reliability and economy, 

Tt can now be assumed that the pupil has at any 
rate an clomentury knowledge of the principles on 
which the engine works, and he desires to pick up aa 


PREVENTING ENGINE FAILURES 


much practical knowledge about it se he can in th 
weeks he has at his di 
Paris that Give Trouble, 

Whenever on engine fails or is being taken down 
for repair the pupil should find out what has hap 
poned to it and what f io vemedy it, ‘The 
patis of an engi 
serious mechanical 
the ignition wiving, valy 
nelo, the carburetter, the 
piston ring ator rin 
lubrication system, By t 
and discussing the symptom 
troubles, tho pupil may te 
expect, end will see how, 
with an oceasional |y 
prevent 


Monosoupape engine timing. Tisning diagram of the Mono- 
pape engine, showing tiow the single valve acts ae alr 
et and exhaust. The rich mixture i# admitted from the 

frankease by ieans of transfer ports ju the cylinder walls, 
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Engine Troubles, Symptoms, Causes and Cures, 
‘The Plugs. 

Sparking plugs are somewhat apt to become sooted 1 
with burnt carbon between the plug points, or with 
g up into the body of the plug. In the latter 
case, the plug points muy appear clean and y 
plug may be faulty, When in doubt, change th 

nnd if the eylinder then commences to fire the plug 
viously been th f ; 


Ingueting [TT | centat 


[A sparking plug tn section and two types of spring on plug 
{erminals In comion ‘use on aeroplane engines. 


hould be fitted with each plug when it 
nmotimes a clean plug may be faulty 
‘unless the two plugs ha d 
for granted that the troul 
metimes capable of bi 
ned with a stiff brush and petrol. 
leaned and geb th : 
imately 1-60th of an in 
hanges of temperatur 


PLUG TERMINALS 


the insulation of the plug will be found to hay 
owing to excessive heal, In which case cleanin 
Joss and the plug must be scrapped, Misiiring m: 
peour owing to the plug terminal dropping off through 
Spring terminals, if veliable 
‘eat deal of time is wasted in 


Quick-release ‘Terminals. 

Two types of spring terminal are ith 10), 
he first consists 0 { bent wire fitted round 
the neck of the plug, with its two ends cranked and 
sprung slightly apart. The insulated wire from th 
Thameto ia Atted with a copper terminal with a hole in 
b through the plug spring torm 
ave inser ing pressed together ¢ 
spring apart, and th no chanee of the insulated 
wwite dropping off the plug, although it is only the work 
of  momont to pinch the terminal ends togot 
Felonse them when desired, ‘The 


well, and is used on engines au 
rot and Monosoupape, where 
a rubber ingulated high-t 
used to convey the enrrent from the 
plugs, and in a spring 

teh will ex e ‘No detach the wire it 
only ne id of the loop at the end and 
strain th net the spring, thus the 
pressure of the uppor loop round the gn 
Tt a plug constantly oil up at its poi 
found expedient: to ineronse the gap betwe 
considerably. ‘This, however, may make it difficu 
irr tart the engine on this cylinder, but it 
willbe + start it on one of the others, and 
the oyli on will chip in when the engine is 
tunning, Moisture on the external insulation of a plug. 
Will nlgo causo misfiring, which will cease if the plug 


is dried, 
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| Guam 4 >a 


‘Cut away the dotted portion 


i emer pc eenceees tem | 


Soin vp and cover with ingviating tape 


Repairs on the Weld. Top! How to repair a broken petrol 
pipes “Hotton: A repair to.» broken or chafed high-tension 
wire elfected by means of lusulating tape 


High and Low Tension Wirings. 
ignition wiring does not give so much trouble as 
do the plugs, but iv should wmnined from time to 
time 1o see that it is not chafing against any rough pat 
f metal or yy The insulation material ig rubber, 
8 may easily perish if it is constantly subjectud 
il or friction with some part of the mashine, Wiring 
hould be neatly clipped up in position by Abre clip 
and should not tie in long tinet d lengths, a6 this 
strains it and m 
The wiring d into two system: 
inner insulation ¢ 
high tension. ‘The low ring runs 
from the low-tension terminal on the contueteh 
cover on the magneto to the s whilst 
tension wiring runs from the magneto to the distribu 
fer, and from the high-tension terminals on the 4 
tributer of the magneto to the 


wing ati 


TYPES OF SWITCHES 


wiring is generally thicker than th 
ension, To repair « chafe in ignition wiring, black 


insulating tape, or ordinary medical tape, can be 


bound round the weak part, If the witing br 
insulation can be cut off so as to expose the wire 
for ashort distance, ‘The two ends can then be twis 


>getber and the whole joint hound with insulating 


tape. ‘The reas some engines, notubly the 


nome, the high n wiring is left free is beeausa it 
led direct from the magneto to the sparking plu, 


short cirouit, Tn th the air acts ag nn ingulat 


aee that they are working efficiently, ‘Tho tumbl 
such us is used in electric lighting installations, is 


te 


Switches, 
‘The awitohos require to be continuaily looked after to 


Types of switches. When the switeh Is !*on"* the pilot oF 
hiethanic calls out “contact "sin the “of” position the 
plirase ‘used is ayiteh 
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and should not be depended upon, as the spring is 


often uncertain in action. In this type th 
to be held down for “* switeh off,"" and springs on to 
vontaet ” when relenged, All switches are suppo 
to work in the same direction and to be marked 
contact " or“ awiteh off,”” but this is nob alwa; 
, and the pupil should make certain that he clearly 
inderstand itch works, In the tumbl 
on to eontuct easily bub requires 
ve force to put it into the " off "* position 


Valve Troubles. 


Valves are subject to many different forms of troub! 
Generally, it is the exhaust valve which fails and 
requires tore attention, because it fa subjected to 
much gronter heut and strain then the inlet. When a 
alvo breaks off at the head the pilot should switch off 
and land, m ise thero ig every chance of the 
alye head he eombustion chamber an 
reaking up yinptoms in a brok 
Ive aro the sudden m ne oylind 
ompanied by a shi locking 1 
haust. ‘The onre is to remove the 
fit a new yalve, Valves shi 
lly, and an examination 
{¥en ensure the removal 
{tor a fow mors hours runni 
burnt and cracked under the hond it should be 
noo. Valves also warp, owing to the heat, whi 
moans that they do not bed di ly ont thei 
ing, This makes it impossibl g 
it, ‘Tho cure is to re-oub ot re-grind tha valv 
Valve grinding is an art in itself, no pupil should 
fomiljoriz with the methods employed. Th 
abject ing i to make tho valve Yost ovenly 
n propetly ground: 
in an re shou black spots or 
ring ating. Valve grinding is done bs 


F : fnding compound. A 


on its s wa the valve hi 


THE MAGNETO, 


spring is placed under the valve head 
valve from the seating from time to time, an 
practice (o grind the valve without taking, thi 
tion, As little of th compound as 


should be used, as other avin) 


the rings. Valves mo: eh, whieh fault ean 


watched for by noting the elenrance bety 
stem and the rock tappet rod, Stro 
{ton a forerunner of the compl 

Fralve, and Is aus to grent Hewk ox Wo tha val 
being too strong. Any squeaking that mnanife 
1 the valve guide or rocker arms shows that 
dry and that friction is taking place. The 
enerally to lubrivate them or trent: with grap 
the valve stem is bont or distorted it will also 
the gu Whe cure fa to fit a new valve, as at 
ing the old one is difficult and on: 

often diflioult to fit » e aprings, which b 
compressed belore they can bo got into pl 
they ave firet of all compressed in a vieo and 


Ignition Troubles. 


9 ming: perhaps too eomplic 
Hianism for the pupil to take to pieces and 
field, but simp nlkdowns 

easily be remedied may bi i 

employ two m: nc! 

If one magnet pilot 
sling which eylinder 
gh-fension wiring frov 
ty mi teat f 

mingneto, witch on, put one eylind 

firing praition and rock the propeller 

Beel th nsion terminal of thi 

shook is need it proves that 

fault. ‘The greatest enemy to the effi 

magneto is oil and diet. ‘Ther 

cleaning up the magneto will enre th: 

distributer should be free from oil (which it w 


ween th 
{th 
pri 
s itsolt 
they are 
ite 
right 
i 
ave to Be 
but if 


piece of 
hich can 
bor of 

n find 
cold and 
the cold 
a faulty 
ler in the 
nil fro, 

1 if no 
fa 
merely 
‘The 
seldom 
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‘A complete magneto con: 
fact breaker (lel), and 
details of the make and 

nacre break (eight 


fs on rotary engines), the contact breaker should be 
cloan, and the high-tenaion terminals and. brushes 
should be cleansed carefully to get rid of any lubricant 
whieh has crept in brushes should work freely in 
, and their springs should’ be 
strong enough to ensure efficient working. Frequontly, 
trouble is encountered in connestion with the con 
breaker. ‘Che platinum points may requite cleaning 
trimming and adjusting to thei correct, clearance of 
elso, eapecially in damp weather, it may bo found that 
the rocker arm, which operutes against s eum and 
fopons the points, fed. Tho curs is to caso it in 
its bush and vaseline the metal piyot, This trouble 
may either cause total or partial misfiring, the latter 
being by fur the more dificult to dotect. Brolon 
ushos cause total misfiring, while dirty distribulers 
or contact breakers avo frequently indicated by partial 
of intermittent misfiring or dimculty 
ride the magneto aud causes partial and 
To oure this trouble, the magr 
pieces and the armature and mai 
room, See that a bar of iron connects the two ends of 
the magneto, as they may thoir magnetism: 
Moisture on the hizh-tonsion terminals will also eanse 
misfiring, which will disappear if the terminal is dried. 


their guides or holders 


CARBURATION 


Failure in Petrol Supply. 
Carbursttor troubles are mostly experienced in con- 
nection with the jet, which every pupil should be able 
to remove, A jeb key should be part of every pilot 
tool kil, as it is often impossible to remove the jot with 
the ordinary (ype of spanner, Popping and uneven 
nply of petrol 
This mi the jet, where the flow of pete 
ft ly most resteivted, in any 
emall petrol pass arburetter, o in 
petrol pipe fdas: oF peteo) 6 All Kinds of 
m to dud thelr way into the carburetter from 
jme to time, and it is a mystery where they all come 
from. Cotton wool, grit, bits of rubber frox al 


‘To illustrate carburetter design. (A) Maln jet. (B) Compens 

fating jet. -(€ and D) Slow-runnlng jet and choke tube,” (E) 

‘Air inlet, (F) Set screw Holding compensator, (Gt-and G2) 
Serew caps below the two ets, 
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joints or composition piping, would all cause stoppage 
Ifa failu petrol supply is suspected and th 
its aro full, the first thing to do is to tun on th 
petrol and flood the carburetter, ‘The petrol sh 

hen pour out; if it doos not, the petrol union should be 

ted at arburetter and the flow. tested 

It it foult is in the eutburetter, Lf 

oul sin the pipe, filter o tap. Should 

arburetter med to be at fault, remove the 

hint it is cloan and blow down it, Clean out 

chamber with @ eloth and petrol, te-asserble 

nd tost. tho carburetter again, In eases 

restrict 2 the pipe off 

blow down it unt If tho 

tun tank 

the tap 

In thi 

and the gauze 

thorou § petrol pipes of 
composition oft ind should ther 
thoy disintegrate and cau 

Petrol pipee should never be unsupported for 

than short lengths as the vibration of the engine 

nuse fracture, A rubber joint is often inserted in 

length of piping to ove risk 


Repairing a Broken Petrol Pipe. 


rubber tubing ean be slipped 
adjacen ends, whieh are then bound 

with copper wir insulating tape. A punetin 
float will also enuse ti in the carburettor. This 
dotected b: ing the and ng it 


od in thus indicato the pe 
1 float can then be solder 
air-tight jaken that th 
ft and 80 wp 


correct mixtur 


GNOME ENGINE CARBURATION a9 


is indicnted by a perfeetly-running engine, and if mis- 
firing ocours when the ignition is correct ib will 
Indicate too rich or too wesk a mixture, Black smok 
from the exhaust indientes too much petrol, as dos: 

Tong yellow flame, Too rich @ mixture may be due te 
flooding of the curburetter ut the jet, or hows that th 
fair valve is stuck and remains elosed, A restricte 
supply of petrol, or air leaks in the carburetter or indue 
tion pipes, will result in too weak a mixture being 
formed, In winter, laxgor jets are often used than 
Would be nevessaty in the winner, Tn cold weather it 
ia possi ate starting by heating the earburet 
ter and in ‘ ol rag to assist vaporization, 


DiMeulty in Starting. 


to the carburetter may also ha: 
tion in order to prepare a very 
or starting up, Tt the engine and car 
are wator jacketed, hot water cin be poured 
int the radiator, and this will materi tin stan 
ing the engine. $8 althou wetrol_ma, 
juve been filtered through gause or chamois loather 
water will bo found in the jet nnd hinmber 
Unless it is removed misfiring will oecur, Petrol ar 
funnels and filler eps should never he left on the 
nd, ag thoy pick up ditt, whieh wall probably enter 
the petrol and oil tonke and cause trouble, On an 
fitted, these remarks apropos float chamber troubles 
obvic io not apply. Ih this latter type of ong 
the only thing that can yo wrong is a potrol jet sitwat 
in an inlet pipe through which air is taken into the 
exankease ‘egulation of the petrol supply 
ig by hand in: y fk jowever, ta 
diffioult mietim air control 
throitle wire may break and eause the engin 
ge of these lovers are set to keep the 
in case of failure of the 
trouble will be overcome. 
nly eause trouble | 


he Gnome, where no tlont chamber 


PRACTICAL FLYING 


ng away at the unions. In either 
istho same, "Air enters the p ates 

to a grenter or less extent and eases mis- 

r weak mixture. Binding up the fauliy joint 


with medical, or insulating, tape will eure this temp. 
arily. Lf the rubber joints and clips employed on some 


wines become slack they will eause misfiting and | 
of power through weak mixture, Sometim: 


frost 
may reach an inlet pipe and remain there un 


detectod until it treozes. ‘To prevent this all such 
pipos should be shielded from the rush of cold air by 
Sole menns, or wrapped up in felt. 


Signs of Seizing, 


Piston un ator rings. Piston rings, when once 
they ure properly 


aver, On new engines, or when the lubricution system is, 


ulty, they may seize in their grooves or break, When 


also should have the necessary clontance up and down, 
If tho ring is too tall it n eased down by rubbing 


sheet of emery on a surfuce plate, after having 


been brought down with w smooth file, ‘Only one sid 


ting should be filed and that placed uppermost in 
piston g ayy ean bo measured by plac 
tho ting in tho eylinder and inoving it up and down 
rify it ut various positions, es it inay be more worn 
ne points than other mn-andl obturator 
Hit they will m s failing obvious by 
ing, up the he top part of 
inder, can bo traced quite 
tual falling off in engino revolutions indi 
land bet 

nld be taken in removing piston ring 
often can be inserted between them 
thom out of their groove. If the 


LUBRICATION DETAILS 


ing wide while being slipped over ¢ 
piste 6 it is ingde of cast-iron and i 
very brittle. Just in the same way that all carbon 
must be scraped off the cylinder head and piston when 
the engine is taken down for overhaul, so must thi 
grooves for the rings be cleaned in order that the ring 
Work freely in them. Tt is a good plan 1 the 
whole enging in w solution Jn, 60 08 Lo 
soften the carbon and thus facilitate its removal, In 
dismantling an engine grent eare should be taken with 
every part. Bach should t odically cleansed in 
vol and put away in a cloan box, Units ean be 
tulen apart and stripped « When taking 
down an engine it is » good pl it bit hy bit, in 
serting ute and bolts in thelr respective holes, partly 
to prevent: them being lost and also to make sure that 
the right bolle and nuts aro used for thoir respective 


Importance of Cleanliness. 


Lubrication systems will require cleaning out with 
parafiin tre to time, All the gauea filters and 

‘yon soon become moro or logs blocked with dist, and 
his must be removed occasionally. It will be found 
advisable to drain the oil out af the engine wh 
ob and fll up with half-n-gallon of paraffin 
the propeller 10 or 20 times to allow the par 
roach tho various oil duets, and then drain out 6 
paraifin and fll with clean’ oil, Paraffin is a much 
better ¢ medium for this purpows than p 

208 w certain Inbrieating quality 

ngine should always bo run on the oil recommend 
for it. Tf the aonsiimption is excessive there must be 
come reason for it, and the fault should be found and 
remediod. In cold wenther the oil may congeal, whon 
it must be warmed over stove befora boing used 


alternatively it muy be diluted with 5 per cent. of 

petrol. This will mix with the oil quite casily and will 

thin it correct consistency. Oil sean 
kease should be examined 
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Poor or dirty it should be emptied away and now lube 
cunt poured in. On some engines it tales the oil a lon; 
time to reach the bearings, especially in cold weather 
This is the case particularly in machines where the ofl 
0 accumulate in the lower end of the sump, 
nld the machine be standing on the ground with th: 
n, Sometimes, in order (o warm up this typ 
more effectively, the tail is jacked up to u 
several foot whilo the machine is in the flying 
will then bo distributed evenly 
wso and will reach the pistons and 
more qu Tn uny case it is ndvisul 
warm up the engine gradually and slowly. from 
‘nd never to run it at maximum revolutions for lon 
than is absolutely necessary, ‘This applies not only 
nd, but also when 
flying. Vory seldom, except: in climbing, is full engin 
power desired or n 
oub on most machines with the engine running at 
ral hundred revolutions below its maximura 


when testing the engine on the 


Level flying can be ear 


Common Engine Failures, 


Should the engine stop suddenly the éause will ba 
failure of ignition or of the fuel supply. To cure i 
teat the magneto and switch, and then the petrol 
sup 

‘The mistiring 
& faulty plug, If the misfiring is uecompaniod hy n 
loud banging, or ruttling, the cause is probably a 
broken valve 

If ono set of cylinders misfires the reason may be 


cylinder will probably be duc 


put down to magneto failum 

gulae or infrequent misfiring oecurs ib will be 

ker arm on tho magneto contact breaker 

easionally, or because there is oll or divt on the 
ribiiter, or the platinum points require trimming 

Misfiing, secompanied by spluttering, ix brought 

ut by an insufficient supply of potrol or the air valve 


ificulty in starting the engine may be due to 


NE F 


coll weathe 
Jeak in the 4 
when it hins 
Tuspocted, 
ing but cor 
Blacker 
too rich 
flooded, or 


Should th 
has been run 
a the result 
In the part 


therel 
new 
parts 
diseole 
is fitted 
obturator 
rotary engi 
ting, Tt isn 
ordinary pist 
uneven 
oyliniders 

If the ¢ 
splatters an 
partiully cho 


changed at 


upset i 
the engin 


AULTS ‘3 
oF the fuel that the plug points are set 
The magnoto contact breaker or 4 
require eloaning, or there may be an ait 
induction pipe, If the engine rung well 
onee been started the lagt cause may be 
the mixture might be too weal for sturt 

for yeneral spoed. 

from the exhaust mey be the vest 
mixture, or show that the earburetter i 
n aie valvo stuck in tho closed positi 


Run # New Engine Gently. 
number of enging revolutions drop after it 
beutings or pistons hi weurred 
of either faulty lubrie of pl 
converned. Thi ecu ona 
ly overlinuled ongine axe should 
11 during thi Night of w 
lor to all and other 
the obturator ring may be suspected, if one 
ing, it may bo mentioned that an 

W spiceinl form of piston ring used ¢ 
in conjunction with the ordinary type of 
nade of brass 1. shaped, ‘with the 
jon ring between the pistou and the down 
the Ti, Lt ia necussury owing to th 


for ond 
i continues to run, the cause ma; 
i jet or water in 
{ the engin 
ylindey 
in the engin 
is faulty, and this 
we it should be 
mall chip out of a propeller will 
d will utfeet the smooth running of 


2 
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General Hints on Running an Engine, 

Always warm it up slowly and gradually 

Nover run it al full pawor, in the air or on the grov 
for longer than is absolutely necessary 

¢ little petrol and throttle opening as is pos 
n aevordance with flying conditions, 

Remember that in cake of engine failure ib is always 
safor to anuke 4 landing with seme eylinders fring than 
to continue until the whole engine gives up. 

Liston to the sound of the engine and try and detect 

lis before they become serious, 

pen the throttle suddenly, as it strains the 


Run tho engine on the chocks as Tilt ble, 
and on rotary engines do not use the vite 
n than is necessary, as the life of an engine is 
rently curtailed by non-obeervance of these rul 
Liuve the engino thoroughly overhauled ab the regular 
interval it 
On long cross-country flights ense the engine from 
time to time by throttling down or gliding 
go up without testing the e and never go 


np with @ misfiring or unsatisfactory engine. Have 


OHAPTER IV. 
The First Lesson in the Air, 


tho first practical instructions 
pupil should realize that ho eanme 
yo much about the theory of Aying and 
the means of controlling wn weroplane befor 
finds hin 1 the wpilob’s seat. rend 
Jesson, Ie will learn very much moro quickly 
has had already @ proliminary grounding in the rudi 
iments of mechunical flight thun if he starts without a 
notion as to how or why a machino fli 
fnstenetor and pupil, therefore, will save themgelve 
good deal of time and trouble if the former explains’ to 
the later the clementay prineiplos of Aight, befor 
attempting to inatruct him upon handling a machine 
in tho aiv, Emphasis should be laid on the particular 
Importance of the method of controlling the machine 
sud tho mistakes (o be guar 


Dual-control Instruction 
‘The method now almost universal of teaching pupil 
to fly is by means of dual-control machines, Tu th 
early days, after having acquited th al Ienos 
aeroplane and the method of controlling it 
was sent off for rolling 
on an \mder-powered 1 
nob possibly leave the ground, ‘Uh 
give him a machine with a wing surf 
to allow him to get off the ground fc 
nis he would « 
which would just #y, upon which ho 
*straighte” “until he was proficient 
attempling turns on a 1 mack 
This method haz been superseded at 
ls in favour of dual-eontrol ins 
6 
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Instructors control rod Elevator 


Instructor's seat 
Steel tube connecting 

Pupils control rod to 

that of the Instructors 

Prpily elevator and 

aileron contro! ‘| 


Thunb guiteh , 


The duplicate controts of x dual-controt machine, On different 

types of machines the seatiag accommodation is arranged ia 

aitferent ways. 5 ss the pilot sits i front and. the 
pupil bebind, and’ vice verse 


HEIGHT TO FLY 


pupil te 
and f 


Communication in the Air. 


mothe 
If th 

if he wer 

der to handle 

he pup 

nat is tho best met 

rs think that tin 


pil ap 

snd 

(ed of the pupil knowing 
has actually the chanea 
a of working 


have on the 


THE NACELLE 


The pasher type of aeroplane with the propeller behind the 

pilots Note the pilot's seat in the macclle n front of the planes 

Grd the tail booms and open framework in place of the 
Tuselage on the tractor type, 
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hine to roll sid 
necessary to k 
der to make, them fly 
hat if he finds t 
om int. he 
rection, 


her climbing nor 
it he mus 5 d also tli 
nor downwar t hen it is set by th 
not with on " The pupil ean then 
find thi 
machine int nachine cl 
the divect ing. If 

He must 

with the ex 


volutions) 
nding, and that any d 
machino is climbing 

in mind the fact that the 
nd only ¥ 


ht 


ter hi 
nto an awk 
d to droy 

i between th: 


1 it is neces 
Flying stralght. How to Oy straight by aoe an 
rent object on the horizon, such as a chute am : 
the machine to it with the riidder, Another good micthod of a a rizon. ‘This will 

aight is to ster the machine along a straight stretch act ¢ pupil should not 
of zoad or railway, or to Hy 1¢ parallel wit advarks Bee wae 


‘The machine is’ kept straight by me e rudder, ED 


SCHOOL MACHINE 


PRACTICAL 


When hen hat 
his control lever in 
until the machine 
upon he can mi 
position, Tn w 


Bumps in the Air. 
nd then 


intro! 


will bank 
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BANKED TURNS 


leted 
ain, by movin; 

followi with oppa 

he control and rudder to 

is moved in tho 

I_go up and 

rally level. 


xf 


nen the mach 
urn and i 
he case of 

hen tho mi 

the nos 
bu 


vill make 
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mote and rr 
tore and more th 


STEEP TURNS 


% 


nd control lever on a steep lett- 
Control lever and radder in autral 
ft radder and left control lever 
Rudder eased off to trim the nose 
ty and control lever brought back 
4) Rudder eased of stil more 
And the conteot lever brought to oppost 
prevent overbanking. (6) Comtag 
ver moved over to the right. Aes 
hine approaches the herizon,, the 
ward and right rudder applic (7) 
appreaching the horizontal buth levers 
‘moved centrally 
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GETTING OFF 50 
‘i should be expl not understand 


low th 
hund for 
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SDVANCED INSTRUCTION 
@ Solo Flight. 


Instruction on Advanced ‘Types 


CHAPTER V. 
First Solo Fl 


ENGINE TESTS 


Next, thi 
able to 


e of the Engine, 
e attached to th 


Preliminary Engine 
‘bir 
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Starting Up. 


whereupon th 
@ (it should hi 


THE SWITCH 


farting up without chockss Men holding back the suachine 
‘and keeping the tall down white the enghne Is tested 


Importance of Wind. 
pupil must rem 


m the grov 
an-hour wind blow 
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and the l 
an hour, by 
und and Iai 
an hour, If 
with the wind, 
uals 50 m.p.h., 8 
is a difference 
nding 
when ib i 


Signals to Mechanics. 
ual method of siguit 


FLYING 


EFFECT OF CONTROL LEVER 


ETTING OFF 


Tail off 


ind 


aurch ot | 


Gathering. speed. 


Running along 
the gpouna) 


the pupil to To 


by which be can keep the machine straight 


GETTING UNDER WAY 


result 


high, with the possible result Getting off with the tall toe fow and withont suficlent fying 
sight turn turtte Speeds Untess the conteal lever is Immediately pul forward, 
the mackine will stall and crash, 


Getting of. 


udder should 
2 particularly 


PRACTICAL 


Incorrect turns, showing how sidesip 


Straightening Up. 


and gets into a tail-down or ca 


FLYING 


AT 1000 FEET 


The First Flight Solo. 


of 1000 it 
comparatively 
the control 

table if he is nob 
{his mind 
tating whut 

view, li 


of an aerodrome, showing where and 


"The same thing applics equally” in 
getting oft 


The landing ¢ 
where not to 
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For the same reason i id plon te y 
unless th 
sufficient 
the eas 
sufficiont hi 
and on suit 
allow himelf ay mu 
the machin ould x 
as he is likely to overshoot the mi 


Flying Over Bad Ground. 


‘The rule of the alr-when overtaking or meeting another 
‘aeroplane. 


OF THE AIR 


pISTyRBED! cArm 
OR BACKWASH & 


the’ dated, Aine 
« 5, 


when encountering another machine in the 
ying of landing in the backwash of another 


‘The Rule of the Air, 
look-out should 
all kinds 


uits, and pup 
course t 

rule of the 

Aero Club, is that 

mesting machines and 
When machines m 


8 PRACTICAL FLYING LANDING 
Propeller o other r 

He eae aD : Eibe (3 ue Cmareunesy 
pupil to Jnnd behind another m as land against the 
upset him considerably. In f wind, f bstacl iT woods or 


must J over such 


Landing. 


sil im off his straight 
kind of landing for hin 
hould Imow approximately 
wor the ground he 


hy baulle hin 
ther 


nd : 
hy hi ¥ é distar 
4 whilst under dua rattle’ dowal again 


nd upset his 


when 1 2 wind, 

much more quick 

whi more, in front of 
lever ever 50 


nly until he grad 
finally, as th 
descent is blond 
ub the slightest 
In easing 

mes to p 
forward slight 

tho m: 

balloon. 


Ifthe pilot makes a fast landing and pu 
quickly in order to get his tail on the &e 
it. It he makes a slow land 
ing, he vrill be far more lkel d safely, even on bad 
round, "The lower illusteatin what Bappens when 3 
Hachine, landing fast, strikes a rhige of nueven part of 
‘round. 


LANDING PRACTICE 


i 
the sleepe 
in landing 

ground appear 


ontliest flying 
£ chil 
ans that Ih 
difieu! 


Land on a Mark, 
a portect I 
anpt, Tt ig all 

to obtain proficiency 
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Landing Mishaps. 
These prattyec talternetive Yau 
much worse bec 

other, A pupil ear 

fies into the gr 


Pantaking 


Bad landings,“ Pancaking.” result of flattening out toe 
High ; and the effect of omitting to fatten out, of dattening 
out t00 late 


He must not pull it back on to the gr 
for if this is done the machin 


“ PANCAKING” 
eral feet. In some 
la up e ground 


i result in 8 
nther dem » mach 


Preventing * bad tanding by putting on the engine after 
bouncing, t ‘and thelr ultimate effect 
fn the "carey 


rst form which tukes plac 
ine I peed nt a height 
en de I, which 


method of savi 
of the machin 


TAXYING 


we ah “ 


all field, 


again : her 


Pupil 


Bouncing and Bumpy 1: 


kid and the wh tachine tam: 
is called a thr r : in a be di 
machine hes been h dap ttle . 2 h dan ant 


Tn landin 
ly and to atten 
sible speed cin 
ed on a 
to 80 ft. of 
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Obta 


pil has mi » successful fights 
Britain and 
fill up-and for 
the sum of £1 1s,, 
placed up. 


Texying down wind 
Contrel lever fferaard (indicated by ¢ 


henigy at each wing He 


Taxying down wind, ind, keep the contro! 
lever centeal or a litte in fr tral, so that the wind, 
connot get under the elevator and overturn the machine 
Tu landing in a strong wind, walt for mechanics to hold dows 


the wings betore faxying back to the shed: 


plan to hold ¢ 
keep the tail 
ould nover be ts 
tlie machine be tp 
whole aeroplane 
weather it is som 
the W ing if ts 
In taxying dows 
the wind cannot 
and go blow th 


CHAPTER VI. 
‘The Use and Working of the Instrum 
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ideslip in 

oil dow 
potrol suppl 


As the instruments may be w 
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Illuminating the Instruments. 


The Compass. 


portant 
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I foet from 
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oplane comp 
cal type, Which 
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° denoted 60 One point 
compass le a wh 


Tine, and giv 


Compass Error. 
dle i fected 
roplar red end will 

od fr 
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ala d 


ie TUbe,closed end wat 
Pressure tube ben =n 


Aeroplane instruments. Pressure and static tubes used in coms 
junction with the ‘speed The arrangement. is 
‘known as the Pitot tube, 


Acroplane lustruments. Section of aie speed.indicator box, 
showlng the rubber diaphragm and pressure aad static sided 
of the instrument 


the rubl 
box into 
pressur 
thus a 

differenc 
tional to 


ted 


will resull 


n-ended, tuk 


e Pitot tubo 
used ity 
cured by 
mld show no 
ed go that 
nd the body 
and the two 
a careless 
a to the 
abber join! 
On’ most 
tubes ara 
and S 
rough the 
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‘The Height Indicator, 
indicat ts 


‘Two cases in which 

pil The height adhea 

Tnichine above its starting polo, so aaless the grou 

‘which the pupil fies Is level with his starting point, the 
CaCOr ill uot be accuratee 


HEIGHT INDICATOR 


Needle — 


i eT 


machanijn which operates needle —__ 


Leorrugated exhausted box 


——- = el 


Acroplane Instruments. Mechanism of a height Indlentor 


m to the 
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correct 
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The 


exhausted drun 
given time, Hei: 
operation, bu 


Contouring a Flight. 


up th 
of hi 
and such a 
climb and g 

hi he 
recordin, 

fig 

deduced from 
flight. When 
made, .the instr 
to 10,000 fect i 
Tine on th 

for some 
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SIDESLIP INDICATOR 


The Si 
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3 0 right ori 


f sidestip indicator, whitch show 
as are being! made correctly 
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to the right. 1 6 wind 1 
pill hi 
ight; wind on 


roplane tustru sidestip indicat renand 
Tevel. A nos:freesing tiquid such as alcohol is used in 


bubble 
When a 

low 

fhe liquid’ oat 


the turn, the bu 
as the centrifugal { 
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Unduesise Gf hep plane 


Sighting, Ste rot pa 


gp diame by does 


‘The uses of the sighting string for determining if the machine 
i png tony tray Teja Ue machine cli 
ing, flying level of descending. Fo 
should be set to he dead in line with the pupil's © 

Horizon When the machiae is fiyiag level. 


d 
him out ahead of his machin 
r direetion in which t trate, 


truments or aimlessly watching 
and, sky oF mi that may attract 
time to tin til he be 
uch more prod 
p the trim of his machin 


‘The Fore-and-Aft Level, 


arranged to 

n the m is Aying level 

climbing, the liquid rises in th 
machine d ft ree 

ful in so far that it tells the pilot the 

f whi machine is 


tions of engine 
indivator, which 
within safe 
and-att level oann 
purpo: e might be abl 
in ngine running all 
11d not reproduce this 
id, Thus 
re-and-aft level 
him his position in 
ig level, o descending, 
‘el under any par 
conditions with the fore-and-nft level 
ertain mark, he might attempt to keep 
same mark if he ran into a big cloud 
Even then his air spoed in 
na better i 
daft level 
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‘The Engine Revolution Counter. 


PRACTICAL 
Petrol and Oil Gauges. 


The petral guuge 
connected to 

at the top and be A tap ca 
the gauge and the tank, in which cas 


only register wh 
takes up the sum 
thut the pil 

He shou 

proba 

will 

Whon the machi 


Fitting Nuts and Bolts. 
th the arrang: 
should 


falling oft, th 


f 
ferred to the ail in the oil puls 
slightly and 
the pump and the 
caleulate the number 
the number of puls: 


4n the Gnome eng: 


Petrol and pving why the petrol and ofl jauge 

Aited to the back of 4 tank may mislead the pilot ax to the 

Amount of fuel remaining, ualers he is Hying Level when he 
reads the Aaue, 


hilo in the Renault eng 
7 of the wpeod of the ¢ 
ar 1 the Renault 
mach rina guuge is often 
inste and the ¢ 
the engine has been runnin en ot 
it will drop gradually to its normal muck 


Pressure Feed. 
milar gauge is used in connection with pressure: 
fed petrol tanks, which air is pumped, either by a 
thanically by the engine, ot 
t machin 
3 1b. 
ind of adjustable safety 
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RAUL EESE POSSIBILITIES OF 


red forced landings in c 
and pump 
up, tl 
duo t 


d down, 


noe [ 


ating pr nw 
until an sirtigh 
fitting the oil tank filler cap, wh <e 


in ie oa P| 


und on Sor 4 

these, thorv One instrument to check another, Showing how the ‘ar 

speed indicator can be used as a iore-aud-alt level, it the 

‘ ‘achive Mh is 1 must be descending at all 

ix 5 i: Speeds a nd climbing at all speeds below until the 
plat i ‘alliny point is reached. 


dient 
at by speed and it wors to drop, as shown 
of thi ill find ti . e direct evidenc 
Sitting t The wi 
t when he is climbing 
One Instrument to Check Anoth n used in conjunction with 
E th f t im informed as to how 
instruments a c Tuition coun 
upon other 
nother 
cloud, if the 
cation thi 
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with the stick. 
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Watching the Bubble 
and-aft 1 ld be us 
failed, us it might do thr 
on and fi 


for the pilot to follow the mover 
the control | Té the bubbl 
indieutes th ving 
bubble in or 

rule only applic 

The buh 
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central. If i 

it shows th 

towards th 

If the 
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The Importance of the Watch, 
The watch serves more than 
a pupil cen tell, more oF 


hand to thes 
between it and 12 


Uetnisphere, being 


THE WATCH AS COMPASS 


I 


fhe lost himself and his ¢ 


Testing the Speed Indicator. 


fa watch. How to tell the north or south in 
northern hemisphere by using the watch, 


ne 


nd if there are-no 


while 


the b 
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CHAPTER VIL 
Map Reading. 


an angle which a 

a plane or line make 
nd at the samo height all the 
contour ropresents fixed rise 
feet from those 1 


ed strokes of the pen 
f hilly features is effectod. 
din down the slops 
the 


north and south plane or i 


ridin is a magnetic 
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Frue North Having mastere onee find out how much this represents in mile 
Magnetic terms, tha first thing ground, Sometimes the rs RP." are 

lhe, jo. on loolking at a map is instoud of the words ** Reprosontutive fraction, 

Bi to find the north, In method of reckoning the seale by moans of th 

eases where it is ne quite simple, Assuming a scale of 1-100,000, this 

marked, the top of th theans that oue unit on the map—it doos nob matter 
mmiap may be tuken as the whether it is on inch, a millimetre, or any 0 
true north, and the bot is equal to 100,000 inches, or millimetres, ot any 
dors at the sides us cust unit which has been taken on the ground. ‘The pilot 
nd west, Tn other fan then work out the seule accordingly. Tf he works 
cases, howaver, two lines in inches in this partioular ease, he will find th 
will be found, one ending on the map is approximatoly equal to 1 mile 1017 


sve the trl ang aguante maguetic no and the Fgal to. Mom, of the grougd. Incidentally, this 
tinh ta map artaeteds other ending, inn Wril show the benefit of using the metric system, 
sierathiacester thermic tapes ca emeMeln eta Maps Without Seales. 
be ued accordingly, ‘Moridians on mapa are gencrall: It is posable, in certain circumstance 4 pilot, t 
Reckoning the Scale. discovor the scule, He can do this by finding twa 
Nhe next most important point to look at is + Dluces he knows on the ground and renogniaing them on. 
i P P pela the maj They may be tx ily a farmhouse and. 


of the map, for, without u seale, a map might de 


clump of trees, oF 
by measuring —by 
the distunco betwoon these places on the 
SE ea ciated oo oe ‘ean be at it is 4 milos : he then monsnr 
Sa ee eauat ea tht a i stance between these two spots as shown on the map 
: a a, ind finds thut it ie 2 ins, ‘The seale of the m 
ye half-an-ineh to n mile 


whole country hundreds of miles across, or merely 
county or department. ‘Thero are two metho 
eating the scale: firstly, by drawing, on 


rlentadybysthd woRds sentative deastion 
equals 1-100,000,"" or some other fenetion, In. th 
Bee deiiat ca tie caves eae alan How Contours are ndieated. 
fomap.. ‘Thus, by moucuriog ths eltance in ine Having mastered the aoalo, the next thing to do at 
between any two points on the map, the pilot can at study the methods employed on a map for illustrating 
phically the features on the ground. He will find 
thet heights are indicated on different maps in differ 
Ways. Sometimes this is done. by 
darkest portions of the map being the high 
lightest the lowest 
colour ut one side of the mep, oud the heights com 


ue PRACTICAL FLYING 


method of indicating hoight is hy contour lines. ‘These 
ean be seen on most maps in the form of irregular 
curved marks ull over the map, ‘A certain set height, 
called the “Vertical interval,” is fixed as a height 
between these contours, and the amount of the vertical 
interval is sometimes indicated ut the foot of the map. 
Th may be 10 ft., 50 ft., 100 ft., or 500 f6., according to 
the map. All ground at, say, 10 ft. above sea-level is 
then joined up by « line on the mup, and, assuming the 


Au elevation of contour tines indicated on the map, showin 
how a concayesor convex form of hill can be reangaed. 


oF 

means of lines, whieh 

marks on such maps. 

sible for one contour line to cut 

er, for this would mean that one part ofthe ground 
overhung another considerably. If a pilot knows th 

Vertical interval used, he can calculate, by counting the 
Tines above or below and multiplying the result. by # 


CONTOURS: 


Vertical interval (Which is always given in feet), how 
much any other pieve J is above or below t 
one he started with 

He must remember that on some foreign: maps the 
height is not marked in feet ss in English maps, but, 
perhaps, in motres instead. When studying his map 
before making a cross-country flight, it is advisable for 
him to note tho highest ground across which hi 
fly, and also to calculate how high it is above h 
ing point, If, for instance, the aorodrome he 
from is 600 fl, above sea-level, and thor 
300 fe ud of him, ho will kn 

imoter, which he hus set to vero abi starting, 

100 in the neighbourhood of this range of hills, thore is 
dome chance of his hitting thom. This might ensily 
happen wero ho to fly into thick misb or fog during a 
long cross-country ilight; hence the importance of 
studying tho heights or contour levels on « mup bef 
starting 


Convex and Concave Configuration, 
In certain circumstances it may be difficult tc 

Out whether the contour lines indicate « dip oe 

hut, assuming that there is a rivor or sea coust on 

map, the viso of the land can be valeulatod with 

‘ the flow of a river boing known, the line 

ing towards the mouth must be lover than those neare 

tho souree, Gonorally, however, tho heights of con 

tours ute murked, —Somotimos whut is known as a spot 

lovel—a small triungle with « height app d 

will be found at various points on the map. Tu passing 

it may be noted that when the contour lings aro close 

together tho slope is steep, und when they are far 

the geadivut is more gentle, ‘Tho hill im which th 

contour lines aro fur apart and the hither one 

ogethar is said to possess a concave slope; wher 

‘case in which the top contour Tines are wide apart and 

the lower ones elogo together, the slope is what is known 
convex. Ti 4 eonvave slope, the whole of the ground 
mn the top to the bottom is visible from either points 

but in a convex 5 ed at the top and the 


us PRACTICAL FLYING 


bottom cannot see each other owing to the bulge in the 
side of the hill intervening 

\ further method of indicating height is by means c 
hachuring, which consists of number of short lines 
drawn down the slopes of a hill 


How Features are Indicated. 


ring of a map is useful in other ways besides 

height. Woods, for instanes, are often 

i, railways ore indicuted in black, roads in 

and water in blue. Towns aro often 

nuded in bluck, although, of course, this is only done in 

lurge-seale maps. Tb is necessary to famniliurize oneselt 

With these mothods of indicating the main feutures and 
Jandmurks of the countey, which will be of the utm 

importance when making a first cross-country journey 

‘Thore ig still room for very 


aviation maps. Motor maps ure of little us 

nerally show a confused mags of stnall det 

ire quite unnecessary to the uvistor. AT he want 
joneral landmarks depiote wry 


as they 


How to read the conventional sigas on a map, 


PICKING OUT LANDMARKS 19 


eurately, such us large woods, trunk railways, main 
roads, rivers, lakes and towns. In his work no one 
of these features alone gives him his bearings,, but 
rather, their relationship to each other. At a fair 
eight, say, from 5000 ft, to 10,000 ft., many of thy 
small details given in ordinary maps are unnoticeable, 


‘Maps of the Future, 


Special aviation mups are being prod 


need from time 
to time in which only main foatures that can be rec 
nized by an avintor from a height are included, Th 
maps, re on a much smaller senle than t 
ordinary rond map and present the ndvantage of ine! 
ing in one shoot quite large tracks of country, so that 
there ix no need for the pilot tc several maps 
together in order to obtain a continuous plan of This 
course, When a pilot has flown « good deal over cor 
twin tracks of country, he will be able to pick out fi 
himself any usoful landmark which he ean easily ve 
nine. A peculinely-shaped field, » row 
bridge weross a re , w chateat or monastery with 
a cntionsly.shoped entrance drive, or « park placed in 
fin isolated position, may give him clues ws to his where 
bouts which it would be impossible to mask on a may 
‘Phere is eortnin to be very great improvement in aerial 
maps in the future, and it seems probable tho 
graphy muy be culled to the aid of the acrial map 


Studying the Ground Round tho Aerodrome, 


In @ auccoeding chapter on countey High 
questions us studying the map, working ont the 

and finding the way when lost will be investig 

it should be distinctly understood thut a pupil eannat 
pub in too much time stndying maps before he is 
actually to use them in Sying across country. It is a 
good pian to obtuin a map of the country surrounding 
the aerodrome and to study the ground from the air, and 
then compare it with the map. ‘This can easily and 
most profitably be done during the early solo trips in 
the vicinity of the aerodrome. ‘Thon, when the crucial 
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test of map reading—a cross-country flight—ia undor- 
taken, tho pupil will not find that ying by map and 
compass comes strange and difficult to hin 

Some countries ara more naturally adapied ta flying 
over than others, insomuch as they are more open und 
hhave fower minor feutures to distract and muddle the 
acrial map reader. Certain parts of France have this 
advantage, and in view of the fact that many pu 
may mak their frsb solos over Trench soil, i 
sary to boar in mind that the seale of French maps i 
given in kilometres, and that the heights me reccrded 
in metres, ight kilomsteoe ate equal, roughly, tr 
miles; i¢., « kilomotte is, approximutoly, 4 of 9 anil 
A moire is 89 ins., or rather more than a yitd, A hill 
marked 1000 metres on French mup is therofors, 
Approximately, 0900 . high, and not 1000 ft 


Explanation of Map Symbols. 
‘The conyontional sig id_can be found ab the font 
of most maps. Chiurchos are indieuted by a bluele axons ; 
if they have a towor the cross is placod on a hluek 
squara; if n steeplo, on n black circle. A doublo railway 


Iine is shown by two thick black lines with inuervals of 
Wide spaces in the form of a ladder with very deep 
rungs, A single lino is indicated by a thin black mat 
with small eros marks cutting it at frequent intervals, 
ofton shown in groon with marks to indivate 
Unfonced roads aro shown by dottod Tines, and 
d roads by two thin parallol lines. Railway tun 

nels can be found by noting where tho railway line 


appears and wppears again an inch of so further on, 
according to the seule of the map. Sometimes t 

Way is dotted in where it soe 

whether over of under ronds, 

marked with a distinotive markin 


are sometimes shown by « seri 
railway embankmont or outting is 8 

ranged in a semi-cirele about 
ment and at right angles to tho lit 
cutting, the outer sides of the lines are terminated by 
semi-citcles. (See plate facing this page.) 


ory chart of the Characteristic 
Ordnance Survey a 


Features used in the 


i AD 


A roproduction fiom the one-inch Ordnance Survey printed 
in colours, which should he compared with the chart of the 
CChisacteristic Featuses, 

To face page 121 


An instrument 
lth 
called the 


nits may cither be in inches or millimetre 
A popular type of pn 

method of rewding angle wing 

shown, On the fe side of the instrument will b 

found a method f 


lvstrating the use of the proteactor in -messuring the dis. 
tance between wo points to ten places of decimals, 
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If it measures over 6, but under 7, the 


‘amount ean be calibrated 
down the sloping lines, Tf the es 
6 on the top row of figures, plu 
the measurement would tofal ABC 
taking the longth 
measured in terms of that un 


decimal 
of transparent celluloid haying a. 
seesaved|GeNioh ik R ERBIEE Hi 
1/80,000 and 1/100,000. To ta 
this type of protractor, the cent 
the apot from whicts the beatin 
the N. and § 
the _ protract 
sponding to the true 
nnd 8, of the map. ‘The 
tilken’ thread. loadin 

ceil eroes ths pro- 
point tho boning of 
which it ired to 
take, snd the ungle tt 
make with, the thie N 
the are of th ie, To 


protractor, How tot 
aduuntod in th 
unpast, the centre point is plac 
position and the silken thread ts 
id protractor, the are of which i 
fred angle, A pencil line madi 
give the desired direction 


grees from 0 to 860 doseribed 


stical t 


05 of B., 80 tht 


fu equi 

citele mark 

bout it 

road, Ab th 

yurds are marked 

ntinontal maps, i. 

a trie boating with 
int is placed on 


bo talon, with, 


jay the proteactor on = 
‘lap 


d over the star 
‘chad norose the map 
rust cut at the 
down the thread will 


OHAPTER VII. 
Preparing for a Oross-country Flight. 


FPHERE are certain pilots who, when told to fy 


, hurry away into the air without 
proper preliminary study of their course and 
sountry over which they are to fly, No wonder such 
avintots often lose themselves and meet with other 
mishaps. It may almost.be said that éaretul propara 
tion for n cross-country flight li half tho flight finished 
Whion « pupil is told that he is roquired to fly to some 
Spoi—which may be oalled "A from his aerodrome 
ab he should first proceed to obtain a suitable 


map, with tho main feutures cloarly murked on it, if 
powsible having the whole journey on one sheet, with a 
eale of 4m niles town inch, If his eourse lic 
wets of a map, he must join 

wn oF glue and cut them ¢ 


Studying the Map, 

Ho should sproad the map out in front. of him 
fable, eximine it carefully, and decide upon the rout 
ho is going to take, whieh tay mot be ita divi Tin 
wing lo the intervention of large towns or defended 
reas. With a ruler he joing the points decided upor 
and thon, from the seule of the map, works out ¢ 
distance of the fight, Probably, to begin with, it will 
riot be more thant 50 miles or 60 mil 

Now, although it is n place to plac 
with the aid of a map lone, a p ‘just remem: 
bor that in iis compass he has a more yalnable friend 
than even his map. The stoors by compass alone and 
has ealeuluted his course correctly, then, allowing f 
the time occupied and the speed of thy muchino over 
the ground, he can arrive at hie destinstion without the 
use of the map. Tt is possible for a map to be b 
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away ti tho ain, or for it to be difficult to read, owing Fe instanco; Ist it hetassumed itiob‘thepupt! wished 
to bumps, and tho attontion of the pilot being taken Pe ica 1 (OAs Gwe petnia oni w'minp Flejotns tern 
up by the manipulation of the machine. When it is by wine ond then at B draws a tro N, and S. line 
remembered that a very great area of land ean be seen Which he can find, generally, by taking the side of the 
from an aeroplane af, a height of even a few thous Reach guida as Ue the tig N’ and 87 or dlea thoibtus 
feat, the necessity of steering » course to a degree is Nae, 8. may be: marke arapans 2686 on ths 
nat €o important as on a ship; moreover, bumps in the ap. He then meas angle between the two 
air make this. almost impossi Hines, which will give him his true course, Ho doos 
this by placing the contra of the protractor, on which 
‘ato marked, on the point B in line with the tru 
and 8. ling he has drawn, and reading off the angle 
been through 1 course of navigation, he “NG ial acer LAD gear 
should havo little dificulty accordingly in working out Are aes teed sO eURE antes fn RCC 


Variation and Deviation, 


z actor correctly on point B, or in reading off the 
boonnse, ab m first: glance, it is obvious that 
ishes to fly rather more than N.K. of his pr 
eae at 1, and he already knows that the compas 
Inarked, in’a clockwise direction, from O, or 800°, a 
to 110° at Fi, to 180° at 8,, to 270° nt W., asi buck 
to 0, or 60°, nt N, again, 'Theraforo ho knows that 
tho bearing he dosires must be a little more than 4 
He then makes a pictura of his tific couse, xo as to 
apply his variation and deviation correctly. Imngine 
tho variation to be 15° W. He drawe « line on tho 


Bbiva tbe Ws of north and Ganehs Is mph anneal 
Be eis for ie devaiion abla on ba maahise't 

os th pratt He Bo ne dovition in € Worse ha Grave anottne lina 
oh ie ftom Bas W ‘ aaa AINA 
hs case wi. calculated fror just as magnetic north 
le Reerivatad tout tue tie il ie hos eda naw 
HP steceas wocmne te meaayse i tag 


How to place the protractor on the map on a Whe picture has explained to him the followin 


rue N. of, line in order to rend the true course 


his true cou 


with true north, adj subtracting variution, whi magnetic cour 


if not marked on the map, must bo obtainod’ from 
vatiation chart, This gives him magnetic north, and 
then, by applying deviation (whieh is due to ¢ 

fluence on the compass of local iron and steel of the 
machine), he obtains compass north, and ean calculat By drawing a pictnre he ean sen whether 


= his compa: 


what the compass will xed when he is steering on the add or subtract, his variation or deviation to or from his 
true bearing he has worked out from his map true cou 
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The angle DBC = varia. 
tion = 15° W Poet 


vintion 
his pietur 
like this. 
illustration 


s ungle DBA 

magnetic couric = 58° 4, 
the = 48° A diagram of a compass course 
. a with the varkition and deviation 
The angle BBA ‘applied correctly 

eompnss cour 


8° = 40) 
‘The ation to be applied will be found in thi 
Aoviation table, which should be pinned up in the 


machine he is to fly. Rog ie Ind down that 
compasses mut f ted for accuracy aft 


been udded to it, when t 
position of the compass 
D Magnetic Noch is chnn; ot when 
srmament, sueh ws 
bombs or a Lewis gun, 
nave been fitted, Hf the 
is no deviation table, the 
pupil will be well advised 
to have his compass, 
swing before he leave 
M the same 
much country ean 


: en from an. aeroplane 
ndteating whether variation of that uw amall error in 
Tee Nereis sacar Lite armen pss 

ap subleabtad tiga tis tries SCSUIBEEIS AOE OF Fatal 


COMPASS SWINGING 
Swinging a Compass. 
The following i yest method of awinj 
pass, At most aerodromes the pupil will find a cement 
blab with eight lines rudiating from the centre, or lines 
plotted in the ground. These lines indieate the four 
Frugnotic cardinal points of the compass, ie., north, 
south, cast and west, and the four magnetic quadrantal 
Pointy, north-east, south-east, south-west and north 
West, These lines have been correctly arrunged by a 
Compass expert with the aid of « landing compnes, and 
will be situnted far enough nway from metal sheds for 
Ihe metal not to have any influence on the compass 
The machine is then trestled up in the flying 
n, swith its fore-and-aft line laid along. the 
south linea on the ground, The 
g the compass, can lin 
« plumb ling from the centte 
ighting long it to the tail skid, or 
hor plumb line dropped from the centre of the 
I these linos coincide with the north and 
sonth I the ground. Tt must also be mado certain 
that the machine fs dead level horizontally, i.c., from 
wing tip to wing tip, ‘Mh Hine of the 
compass should be fitted in fore-and-att line 
Of the taachine, ‘Tho compass reading is th 


fuselage unt 


and ito nunid that, 0 
metal in the machine, it does snot re 

t slould do, Dovintion will ala: 
and (he pilot must thon insert a stall lold magnot in 
1 slot provided for the purpose, generally in a box under 
the compnss athwartships. If the vending of th 
compass ig loss (han the magnetic, the direction i 
asterly, ¢ reading of the compass is more than 
the mal doviation fs westerly (or =). ‘Thus if 
the machine is placed to head H. by the line on th 
ground and the eompass roads 95 degrees, tho devi 
tion is W. (or -), Tf th tion is westerly, ie, 
he red and smpuss neodle is swingt 
he left, he am rt the red end of the field magnot 
to the left ive the red end eompas 
back to north, working on the principle that, in mag: 
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Machine standing ‘upon 
cement slab 


Mow to arrange the machine for compass swing 
the foresand att aigament and lateral 


‘Making @ Deviation Table. 
Having reduced the error on the ean 
minimum, s deviuti prepared g 
ompass rea the eardinal and qua 
und also si he stount 
each of these point: 
the pilot must for this ertor, and 
between any tivo of these pointe he cau 
between them. Lor example, if the 


A DEVIATION TABLE 


standing vpon cement stab 


How to arrange the machine for compass swinging; testing 
{He foresqud alt Tevel of the machine: 


hould be added to machin in othor words, 


hould not place w lot of tools in his pockoty 
Is behind the eompiss, 

A table to be pinned up in the machine 

comothing, like thi 
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‘The Wind Factor. 
e only other factor that has to be taken int 
account is the wind. From his navigation lectures 


pupil can make an estimate of the speed of the wind 


ind its variation in strength and direction at the height 
nt which he intends to fly, He ean incorporate thi 
in the course he is working out, and, assuming that hi 


the approximate time the journey will take, Supposing 


True North — say eo 
#9 sey 00" 


Direction of wind, 
creme 


Calculating the elfeet of wind on the course to be steered 


that the pilot wishes to fly from B to A. 
id mnkes a aeala of iniles por 
angle to the true north 


wind blowing at 
fom B in th 
from W. to £ 
tan the equiva. 
Next, with 
contre ¢ nit speed of the 
1, obtained trom th 

an are to cut the line B—A at 
—D, which will bo the direction to 


picture 
T—A being luid off at the correct 
for his true course. Imagine 
40 rites per hour, He draw 
direction that the wind is blowing, 


allowing for a west wind of 80 mph. It 

‘ares the angle that C—D makes, with the bn 

meridian B— will find Ghat it gi m_thi 
h in this « 


correct course to steer allowing for 
tained with 


1 place of the true course of 60 
sce to the wind, By measuring off B—D 


VELOCITY OF WIND 


from his seule he ean obtain his speod over the ground, 
allowing for the wind, In this case it is 82 m.p.h,, 38 
ayainst 60 m.p.h, in calm air, In culoulating the speed 
and direction of the wind, which is always given 

True,” the pupil must remember that the velocity o 
the wind inereuises with height, and that at 8000 fb, it 
may be twice as strong as on the ground, and anay have 
veored as much as 20 degrees, 

‘Dhe speed of the wind and its direction are best ¢ 
tuined from the nearest moteorological oftice, but wh 
is known as the Beaufort Seale is often used for 
tormining the spe the wind near the ground. 


iy given on th go for reference 

ng fight of several hundred miles « pilot ean 
not have too many checks upon his journey. He must 
ulso reriember the time the machine ean remain in the 
ait, and for this reason it is wise for him to get into the 
habit of muking these ealoul even whon proceed 
ing on short cross-country j 


ius of Action, 
his presupposes that he is alrendy familiny with th 
juuantity of oil and petrol enrried by the machine and 
the hourly consumption of fuel.” In out-and-home 
fights he should be able to work ont his radius of 
action, uot forgetting to allow for the wind and the time 
tukon in attaining his height, otherwise he may run 
out of petrol on the retuen journc 
Vor instance, the pilot may require to find the radius 
of action of his machine ig no wind the caleu 
ation is simple, assuming that the speed of his machin 
60 m.p.h, and it can remain in the air for six hou 
radius of action will be 
60 x ¢ 
130 miles 


fever, an allowance must be 
it the wind is dead against 
mney and with hitn on the re 
n.p.h., speed of machine 60 
jon of machine #ix hours. 


PRACTICAL FLYING RADIUS OF ACTION 


On the ontward journey bis gr ed will be 

TO REESE Cn Othe tera und speed will be 00 + 
a 

the speed of his outward to his retum 

journey will bo ng 85 is to 85 or as 7 is to 17, here 

Dire fore the time he must tuke on his outward journey 

24 of six hours, and on his return joumey 7-21 of 


A System of Catewtating the Speed of the Wins. 


shows. ‘Therefore the outward journey will take 44 
pours and the rebum joumey 14 hours, ‘The specd of 
his muchine on the outward journey is 85 m.psh, 
which, multiplied by the timo of 44 hours, equals @ 
radius of action of 148% miles, ‘The apecd of th 
nachiné on the return journey is 85 m,p.b., which, 
when multiplied by the time Tf hones, equals 'n radius 
of action of 1483 miles 

The wind will hardly ey ctly slong th 

desired course, x0 tht to work out the radius of action 

Wavelet for oblique winds a picture must be drawn as was dons 

meal in the ease of allowing for dvift. ‘The ground speed on 
the outword and return journeys ew be caleulated by 


raph wie spond out X speed in 


Whole treea in mot Radius of action rol hours 


ms. nwa wed ont + spood in 
wind 3 For instance, the pilot requires to find his radiu 
f action to the 8,W. on a 60 m,p.h, machine, ait dura 
tae tion six hours, and with ait east wind blowing 
mph. As before, he draws a scale of m.p.h 
sal eet sketch.) Tle takes the from A and 
ey po draws a line on ib towards B. line in 
and slates removed (he opposite direction, i.c., 8 desirox to fly as 
Seldom experienced far in the diseotion of F at the same tim 
in rr leaving onough petrol to return to his starting point at 
ceiaiderable A. Next, hi direction of the wind from 
sama A, ie, to the W., by means of a line on which he 
Storm Very + patiensed marks its strength by referring to his scale. ‘This vill 
By wide be the point C. With contra C and radius (abtained 
from the ecale) of 60 m.p.t., the epeed of the machine, 
Hastica Above ho cuts the line B—D both above and below A. ‘These 
points ure found ut Bt and Di. Now the angle that 
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OB with the true north line will be the cours: 

outward, which equals 212°, and the angle that CD" 

makes with the true north line will he the coun 
neward, which equals 3°, ‘The distance A 
uals the outward spe g. (obtained from seule) 


North Trve 


Finding the eadius of 
fetion by drawing 
pleture 


mibihy. ld squats. hora 

ie obtained fr mp na 
tpplying thy formuln alseqdy given, he works out his 
rains of notion ox fellowes 


Radius of action 6 


ies, This rosulé w of no margin 
change of wind (o a, more adverse quarter or fo 
lost should the pilot loge hia way, xo that in his ealeuls. 
tions a margin of ul lenst 20 per cent. should be given, 

All these ualeulations will require to be verified in the 
ir for safoty sake, hut the pilot will be surprised ho 
aceurntely it is possible for him to work out: his speod 
sand course 


LANDMARKS 


Finding One's Bearings. 


Having worked out the course, it will be found veotul 
0 divide tho line on the map which joins A. and 
into equal distances, onch yepresentingy way, 10 milon 
0 the ground then, assuruing that the pilot hak valu 
Intod that his spood over tho ground will bo 00 mp. 
it he takes his time of dopnrture, even if ho gets Ho 
he at toll approximately hers ho should be on his 
journoy by looking at hiv watch. ‘his will help hi 
to find his benrings again, 8a lot of ground. tn 
eliminatod front his reckoning. - Supposo, for instance, 
that w pupil ToxthimolE for some’ reason after ying 
for about BO minutes, Ho will know, it ho has divided 
p und ruunbered his lin, that he must 
about the thitd mak, Ail he hay to do then 
mo lindinadk i that noighbourhood and re 
the map, or view vorsm TE the pupil reali 
ho ns not nighted ono or two pein 
hig should “liovo. dor, he hou! 
wrtain whore ls is OF courwe it is of the ums 
importance thi all’ these preliminiry. culeulations 
vide ngesirte, and fo enlsuilates his cowso a 
norte when it should bo south-west, of rockon th 
wind is with him whon i is against him, be fs wure ¢ 
ako a mess of things ; hee the importance of she 
ing prolitninary calculations. vory eurefully, as thos 
inistukes avo more cottnon than one would fmegi 


fonship of Landmarks, 
ie timo in studying his 
nd, if possible, he should be able to. memoria 
prineipal lundmarks, (le order in which they 
resont thom: to him, and (heir relationship to 
nother. He should not highest round. he 
and should know the kind of lundinark to lov 
flying he must remember th 
at at a height of w few thousand 
hould nok waste time in trying tc 
It is sueh features as railways, Inrge 


PRACTICAL FLYING 


wast that he should pick out. 
tnnt still is the inter-relationship betsween the 
it ho must visualize. He must study ho 


vallivays join euch other 


 purticularly straight 
anal; the 
ak bear 


fed country, and the lust 
fund open furmlan 
ald probably tell his 
i mh 
by up 


A section of the Orduance Survey map, four miles to np to fit 2 map holder for the 
‘urpose of a crosscountry Might. The course is marked in stages, and fo be looked 
‘Out for are denoted by clvsles. See explanation, page 


9 face page 157. 


Preparing and Studying the Map Before 
a Cross-country Flight. 


An Explanation of the Ac Map. 


near Cardiff, 


fight 
find the length 


Stage 1.—Cacry 
cellent Iandm: 

shape of this wood and 
Whitchurch, 

water leading 

whieh shoul 


wl 
toop along a 
moti Ne 
ie stall | 
nape 
Not ihe Wf 
of all woods 
ate 
tp 
vice 
Mould not mira 
tho outs ofthe Dove 
fee las ea sare 


ranged. Having studied th 


A TIME 


TABLE 189 


18 X railways. 
cross-roads and 


nd toad direct 


How to Carry the Map. 
do is ne map in th 
ts pr 

mn the instru 
nd their necks in a roll 
lin af 
3 from 
his This 


hich Lier 


COMFORT ON LONG FLIGHTS 


Position and Comfort, 
be remembered thet a en 
r more is 1 re tiring 
round 
i ier than 
fallen mu b age 1 i should 
weather, In B 
niall 
barometer 
ad 400 f 
ass has fallen. 


A comfortable position for the pilot is most important in 
long fights. Two points worth remembering are illustrated. 


hands and feot 


PRACTICAL 
Clothing. 


FLYING 


FINAL PRECAUTIONS 


Fitness for Flying, 


CHAPTER IX. 


Gross-country Fly 
HE pilot is now 


the 
the nearest h 
a good plan 
before leaving th 
wind allowa 
already found 
point on 
hon flies on th 
his compass 
This i 
i mathic 
alternative, 
includes I 
takes hin 
mop. If 


The Height to Fly. 


HEIGHT TO 


“ 


+5? 


pags course, he can 

rerify the accuracy of his calculation by Mying by sight to a 
landmark that he knows is on his correct course, and checks 
ing the reading of the compass with his calculated course. Th 
the illustration the pilot calculated hs course to be 45 dees, 
ts shown in the small map inset. When he got into the air he 
af his compass read 40" degrees When fying by sight 

cof country, ie, to the first village. This 

gentle northerly’ wind, for which he md not 

The line of Mgt good 1s Indicated by the 
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Flying in clouds. 


The pilot of the top machine is maintain 
Ing ls ateral level by 


oud bank infront ol ‘him, 

although the ground horlaon ts obscured, The lower machine 

Is descending through a hole in the clouds, through which 
the ground ts visible 

each presente itself t 


ground under him by t 


Storms, Fo 
There are many dif 
with whieh by 


CLOUDS AND FOG 7 
as a horizontal level the very banks 
de the ground, Gi, 


rust 
therm 


arpet of 
ms to be 
eadily 

‘A Natural Gliding Angle. 


ral gliding angl 
f, and c 


onl 

I of pet 

had to land with th 
him from runni 


FLYING AIR BUMPS 


When Clouds Obscure Lan 


Tt is much w fioult t 


PRACTICAL FLYING TAKING BEARINGS 


map and c 


acrodrom 


The position of the Great Bear constellation in relation to the 
North Pole Star 


Tt am 


found b; 
d Gr 

pan.” ‘The two on 
n line with them, but 


“BLIPPING.” 153 


h is left on and the fine 
be landed with 

ned up to 

ith 


hundred feet the pupil 
s commonly called 

mn the ground or in th 
ral balance 


plugs will nc 


ms, and thy 


ing, the torque di 
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greater lift will 3 to the left in order to make the machine 
gine is being d tally If tho control lever 
sideways rook c in the 
engine is on, the wing properly d-up e (n d almost tly 
Sooulanittielowit and lid chine would travel 
along right win Blais either 

or to adjust 

might equally 


tting the Tail Plane, 
I 
tion, 
nit of pre 
Tho cure for th 
il plane, which 


The torque of a clockwise. sine or propeller (vlewed 
kwise directo, Le a down. This ten 


Examples of nose-heavy and iail-heavy machines, showing 

how to alter them by adjusting the incidence of the fxed tail 

fched olf ia the ai * : On some machines itis possible to vary the incidence 

siatily owing: f OF the tail plane In the alr, and thus trim the Toreandaft 
balance of the machine from the pilot's seat 


Ka 


PRACTICAL FLYING LANDING ACROSS WIND 


starting from a 


¢ aver the gronnd is often crabwise, 
ids wind. When the pilot wishes to 
must eliminate the drilt or crabwise 

ind, as sbowa by the dotted 
acroplane, 


In the position shown on the left the machine wil sidestip, 

Landing across the wind is rendered. quite easy by landing 

with one Wing down, and the sideslip inte the wind which 
follows eliminates x crabwise course 


dif 
it must 
ands in a field 


do well 


RESTARTING 159 


{ pilot is faced with » 
at the end of @ small 


mp the hedge 


eed, 


of climb caused by taking off 


fra the machine would take 


A point to be noted in (aking off in the Len of obstacles, 
The region of the dead alr which ls shielded irom the wind 
bby the shed is shaded, and the course of the machine pas 
‘rough itis indicated by the lawer dotted line. The st 
‘upper lise shows the angle of climb attained hy’ the i 

Thad it not passed through the region of dead alr 


way into 
ding in a 


tho wind. T s i 
sheltered area il glide. and run 
Ririeethier thin 


ading."” One ko place 
ty Lat allowed 
at the engin dead, 1 
ane 


ro due to t lure of the 


quite a small 


ay right the ‘ 
henee the need for the 
wledge of the vital 

g abl these 
When wi ie fails 
the pilot should awiteh off 

ossibility of fi 
his machin 


with a view to 
nig f0% 
m trom. 
on the 
Landing in a wind. Illusteating why It may be advisable to i the moyement 
those the machine down tore at a faster gliding speed 
2 wind than in calm alr, it Is desired te land in a 
field. In this case the air speed of the gliding machine 2 p 
Speed of the wind are made the same, so as fo illustrate the h his di e a, always 
force of the argument. It ie assumed In thls case that at 
GO m.pch. the machine has a more efficient gliding angle than 2 
at50'm.pat. At 70 mp. the machine would not glide h ust strength 


Fast and Slow Gliding Angles. in gliding 
‘i faster and steeper 
To reduce the idon 
down vorti 
ald 
if it wer 


PRACTICAL FLYING 
SELECTING A LANDING GROUND 


and, naturall 


Selecting Suitable Landing Grow 


‘Top : Illustrating the radius of glide of a machine in stitt sr, ais of judging the direction of the wind from the alr 
Bottom: Showing how wind affects the radius of glide, whi noting windmills, (2) By seatching the drift of the 
is greater dowa wind, but less up wind. In ine in a'spiral, It there i no wind, the machine wou 
Tachine is supposed fo be at the aper of { piral round a'fixed point on the ground. (3) Smoke from 
y wattaing and subbish heaps. (4) The drift of the 


a ine near the ground. (5) The shadows of clouds. 


field desired 
that all th 
it would bo v 
ind, 
usual in landing, 
different ligh 
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its tail well down. A downhill 
machine comes to 
jand the Ic 


Making an “8" T 


‘ould 
u 


I be found 
ground js 
safel, 

reed lan 
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‘Turning Near the Ground. 
ar the ground—an unw 


intends 10 


round. (8) Left bank turning to 
‘bout turn nearly compl 


Points to bear in sind when landing in feds 


ere their 
ch 


1 
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He sin, a pa 1 
Frozen ground is generally si 
bered that a machir 

due allowance inus 
frozen ground is 

a frost, espoci 


Steps to Take After a For nding. 


Assuming tl pilot has 
editable p 

jight of 1000 ff, or 

tain that the field 

wire fencing, small dip 

and 

any of which 

after Inndin, 


DIAGNOSING THE TROUBLE 


m 


: the 


as failed it 
pupil can di 


X broken pi 


acrophine 
la 


ted spar 


Pegging Down « Machine. 
F ich must be 
wind 


nd in ew 
nt an 
allow the mac 


with the 
damay 
cure it fo 
1m 


ings and 


and. 


e ot ther 
hhine to 
aN 
peller 
lin 


to 
ssible, and 
ler. 
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Now to veg down a machine forthe night. Pegs are driven 


and If there is 
fo house, The propeller 


STARTING WITHOUT cCHOCKS 


essary {0 peg dow a machine fn he 
if for wheels and 


Engine Starting Hints, 


It he 


as to reduce the 


annot 


FLYING STARTING 


then be fun; 

which ma 

it, This is indicated by. th 

i a chipped propeller makes in the 


Starting a Rotary Engine. 


ety ac eee. | 
roe cacireretad Peete cn 


The correct position of the hands, feet eud body for swinging 
8 propeller. 
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A petrol funnel can 
and petrol poured 


An 
indu 


Causes of Engine Foilure 


other fre 
tion pip 


G 


lean 


nally. Th 
d with, 


sional 
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trol levers or rudder, Cushions 
hould be 5 

ied, should b 

not foul the 


Good and Bad Airmanship. 
r the pupil-pilot will 
nee, but the probability is that, in 


rmanship. The 
and to the windward side of the town, so that in getting olf 
again he has clear country in front of him, 


Anotl 
mirol | 
control 

still had h 
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is spood it would 
and then 


Two patterns its used to strap the pilot in his seat 
The wide belt te far the betier of the twe. 
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The Ho 
landing at “A 
her to face th 


ied to indicate the 
the pilot must lan 
Sometimes a kind 


|< of wi 
Diretion of geting Off and landing — See 
| 


ees ok 


ereeiee ny 
SSS 


ous methods employed to indicate the direction of the 
vind and ot 4 


ALTITUDE AND MIXTURE 


CHAPTER X. 
‘More Advanced Flying. 


An Ascent of 10,000 Feet, 

Any pil r 
lo to 1 10,00 

pupil sta 

such w oli 


apt 
th 
th 
Ib is true 
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MAKING A SPIRAL 


lowed by the machine In making a spiral 
ns In a spinning nose dive 


hth 


{ the turn, it i 
4 thon 
and to put th 
d, It th 

alee thy 


Spiral Descents 
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Inversion of Controls 


NOSE DIVES 


then putting ib 

actically reached. 
he air speed 

cause it means that th 


‘lot pull 
ial 


Looping 


PRACTICAL FLYING LOOPING 
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it is advisable to practise ona simple type of machine by, the name of the spinning nose dive or corkserew 
first. Looping i ican uiiostne aan SHIR Wing append ints Lint the pilot 
stalls achine, pulls the control lever towards 
‘Tail Sliding and Spinning. him and f ik, He does this with the engine 
Another favourite trick of experienced avintor and then rudders hard in the direction in wi 
stall, or tail slide, the 
allow it to flutter down 
tasually by eutting out the on 
lover back, ‘The mach 
find falls over on one wing ¢ 


the no wb down oF 


er Roll 
coming towards. sbyerver 


| 1 Top of stat 


ees 


5 regain control 


he desi pin, He can get out of 
if he has sufficient height, by  placin 


trols—rudder and stick—conteal, where 
- Se! machine will take on when the 
‘The effect of stalling the machine, a perfectly safe and easy can be restarted and nibinued 
maneavre given the necessity Ni ordinary mannor, Pupils who find themeolve 
pin unintentionally must remember this 
bine will gather speed again and the pilot » enerally found that « pupil will yet into a spinuin 
in control. If the engine ie ont off and the pil nose dive through making a fault in 
holds the control lever All the Gin will types of muchine on which tho axon of 
down in a series of stulls and their ensuing tail fn is too small, 

A tail spin, mes performed umintentionall: Tn stunting rotury-engined machines the gyroseapie 
inexperienced pilots, is anothor stunt ps effect of the engine, which eanses the nose to go up if 
skilled aviator 6 ib is achieved in conjunc i@ machin is turned in the direction c ine rota 
tiow with # nose dive, in which ase the evolution g tion, and viee versa, will be notic 
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which consists of making the machine 
Joop sideways and continue in the same direction as it 
was travelling before the manceuyre, is done with the 
engine on or off, The pilot puts on speed and then 
pulls the control lever back gs in a spin, and kicks on 
fall rudder in the seme direction in which he wishes te 
roll, ‘To sideslip—which means that the machine 
descends sideways much moro rapidly than it goes 
forward—full bank is given in the divection in which 
t in desived to slip whilst rudder is held off 


Rolling and Staggering 

An evolution that is very easy to perform consists 
of muking the machine ing and pitehing 
movement by working the control lever round and 
round ina cirelo and ru rdingly, ie,, givin, 
left rudder when the ies tound to th 
loft, and right rudder wh round to the right 
The effect on the machine make it staggor a 
see-saw liko a drum 


BE 


The Immelman turn, in which the machine rears up. tarns 

Sideways over the vertical, ad comes out facing in the oppo: 

Site direction, Below are shown the movements of the control 
lever and rudder bar required In making thls mancenyre 


VARIOUS “STUNTS” 


i 


froin the front 


ey | 


The falling leat descent and engine cut-out, seen trom the 


‘+ Gantwheol,” Tmmetman ‘Tarn,’ Boot-lacing " 
‘and ‘*Faling-leat " Stunts 

Another variety of stunt is termed the eatthoel, 

Hi ottins ura Tittle spood, by putting the control 
fedaint aed then pulling ik back, ax in a xeom, Wher 
hs lost ying mtpllebiity rua 
and batik int direction. ‘The’ machine will 
tier to tho controls, caréwheel in the air, wnd come 
wilvre results in the fariots Tznmelian 
turn it out when {he muchine 


turns about, and will allow it to dive, bub if this stick 
fe held fully back the machine will come ont of the 
dive quite eas ig mancenyre ean be done with 
the engine off, the necessary momentum for the ascent 
and cariwheel turn being supplied by diving. When 
the machine is pulled over, first on ‘de and then 
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manduvte is Gometimes called“ Boot-lueing."" Stal 
that all way is lost ut the top of the pullback, aed 
the miaghine then drops its nose suddenly and full over 
Flling-leat '" des wnodifieation of th 

On soine machines fitted with large rudders i 
an Tractically vertical and 
abou must be’ ueroased to 

land. Te ix not eway to keep th 
during this manquvte, Lut th can be done by work 
the rudder more toughly than ordinatily, so se to held 

the wings up. 


A Flat Turn, 
A very quick method of turning is attained by switch 
ing off the engine momen and kioking on full 
rudder, und then centrin, The machine will dec 
its flying speed and turn round through abou 

Indeed, it would ¢ round and xe 
in if the control wor eontred again, In 
me mnchinos, the lever must be pushod 

forward beyorid the centre position.  Upsida-dow 
spinning has w performed, in which ense the 
we in upside-down 

on cortuin types af Soxy 


common oceurrence for 
wash ” of his own muchino, sc 

lurmod if Le experieneos sud 

during these displays, for they ar 
he ait distne od by his own 

nigehine and the small amount of whic 

he is manoouyring 

Prick flier hibitions have sc nich 
things as under and flying iupsid nit the 


machines enorally specially constructed and 
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strengthened for such work, Provided that they allow 
themselves enough height, ther practically no 
positional maneeuvre whieh it is nat possible to perform 
on 4 machine, or from which the machine will not right 
itself—gencrally more or loss automatically 

Opinions wre divided as to the advisability of allowing 
pupils to attempt the easier of these alr tricks; but, 
provided they aro high enough in the air, such prueties 
not only gives them added confidence in themselves and 
in their machines, but also undoubtedly makes them 
better pilots, A pupil should obtain his instruetor’s 
permission before he uttempts eyen the simplest of 


Safety in Height. 


Wor war purposes and nerial fighting, the man who 

fan manonuves his moeb quickest ol 

stands the best chance of downing his adversaries, 

the other hand, no stunting near the ground” or 

bad country ub low altitudes should be attemp 
Luter, the pilot will misc 

distances, or ob angine 


he crashes into the earth. Moro than one pilot has 
been se 1 or eyon killed throngh taking 
unnece vel ws these, or in his desire to 
prove hin finer pilot than a vival, Tf any useful 
ur to bo served by such displays, then by all 
cf 1 be attempted, even thongh the risk b 
mew pe 8 
great; but when it is only a matter of personal rivalry 
or display before wn admiring crowd, then such tricks 
fare sheet foolhardiness, 


OHAPTER XI. 
‘Night Flying, 


Plead cgiin Soeon ee 
[asst tees eu 
cael ec ta ee tone 
sist one gem os ae na 
spe ile oe lngena, 
bah ere se Oe eerie oe 
mene a ei fe: aaa 
es 
A dar Bos Wewie rasan 
pee ft i an a ug 
fe en orepenee cent 
ccainys cmdetaess ce re 
ena cee et a 
ine eo te meg 
wo i gee fo an oe 
etn ae i, 8 ls 
See 


Acrodrome Lighting, 
The first thing for a pupil to remember is no 
tempt t ight until he cun kind a machin 
z ot the horizon, ie,, by looking ahead f 
distance of wt lewst 100 yards, At any time it is 
mistuke to wateh the ground close under the machino, 
where it seems to be travelling very fast, and where an 
iden of the height that the machine he earth 
is dificult to ostimate, In night mistake 


must be absolutely avoided. As ‘petrol flares are 


usually arranged on the night Innding ground in { 
form of the letter ‘* 1," one ean take the tail of the 
letter as tho horizon in this case, and the de ns 
showing the extent of the landing ground and the 
direction iff which to land 


MACHINES 


us the machine. Practically 
in ugland is done on stable 

muchines, i-e,, # muchine that will pructically dy, land 
and bank itself automatically. Obviously, the 
ff fying ut night is much reduced by the use of such 
which are also capable of automatically 

es if thoy should get into 4 dangerous 


il plan for the prospective night pilot to 
ng and landing at dusk, He can then ewrry 

ith his flying later and later, until, when he 
moonlight night, he will notice little or no 

ference between his flying conditions then and ub du 

indeed, many pilots think that dusk Ayiny 

diflicult owing to the rapidly-ehanging light. It is leu 

obyious that he must know by hewrt his own aerodrome 

and uny trups there may be in getting off or landin 

Hlnvize himself with other aerodrome 

the 


Daylight Practising 
Imodé witout saying that a night plot must 
pe familiar with the handling of his et hine b; 
oe ig to fly al Hight, his vernal 
upplis almost to tay pie of muchaninin, tor the ma 
ié mun aud maine avs one ot in syuupnthy, the bee 
il be tie teaullscbtuined trom ior 
night yer should prustien all day whut he intends to 
Sat night on the Hlontioal machine he will wwe. 
machine should be tgged in auch « manner that wi 
sab alightly ifthe conisol lever is let gor Tho ojo 
GENE the mhashine wll Hyrab'y more oe 
vt end medium speed, "it shiould be adjusted t 
level with the throtto half shut, In practising for 
night ying by day iis w goed plan for the plop 1 
watel hi instruments more earefully than hs would fo 
daylight flying, “Ho can practise watching his wd 
sip. and al speed tndieator and. correct the machin 
by shoes, a Gul leo. watch Vis sin en aay 
nP oF down aetording to the. veration in the heights 
the machine, and ‘ake how it e machine 
descends rap 


PRACTICAL FLYING LANDING AT NIGHT 


Getting om at Night. should avid clouds so fas ox i rss, fot 
Obscure the aerodrome ‘inves and the pilot me 
In getting off at night it is very important for hint to himself, or find himself in am uncomfortable position 
remain stationary for at least one minute at the end through losing his horizon, If the clouds are high up 
ot the Lights, fing the short bottom end of the 1 this does not matter so much, as he can cusil 
Which will indieate the length of his ran and improst down and find out where he is 
eelidareaiad: the lie'ot the lating, geound witht le is 
will hove to use when he returns, He sould count Right Landing. 
Re His Gaaalsa (aero ofr pastiaulay ouawil Daencing ef sight is tho aoe aliculh parhet nat 
; ‘ 6 flying, Tho pupil should never attempt any kind of 


: landing except the straight glide 3" turns at 


aro dangerous, and spivals ar mnecessnt 
should staré ido into the serodr 
m euple of smiles avway, with his. « mm ; 
Ave tile serine ae yory much in the way as Ie attempt 10 
SEAT IRCA ote sift jand in stall Geld in dayligh, Fle will thus holt thy, 
important indeed. Te can practise thi half glide towards the aatodeome, When he thin 
ae caailt Aad if aula aketsl Gparasien ia within 80.tt, or 40 ft. of the ground on tho near 
: pi of the uerodrome, he must shut off his ‘engin 
: but ie mast not pub lis nose dowa,  Tnaten 
fe should keep the control lover in exactly the samo 
position as with the engine doing about: half its normal 
umber of revolutions, as was the ease on the descent 
Tn the air ho should mako cortatn that ho keop THe should use the lights ul the short arm of the Lat 
flav them ont the ond of the er is tho besb moans of judgin 
not fly over ¢ it tathor t tae, Upto 0 the height, and, at the same timo, he must keep well 
ahi of 6000 ft, he should pn Inv nttontion ta fovay from tho fights and the Jong’ arm of the Ts down 
bub muse rememb Which he is landing, and which gives him his distan 
if he wishes to heup ¢ TE he does not keep away ftom them he will not be ablo 
At the sum he must keep to see them, He should start flattoning out early, bu 
of the aerodrome, so that, if his shonlddo to gently and gradually, Tt he does nob touch 
favourable Weathor condition the ground when ho thinks ha oagh to, he should pull 
be certain of his landing gr the control lever right buck, but not #0 a3 to balloon, 
suspicion of a ground anist and await the bin 
nice, Tf inore tan one machi TE he does nob hit the ground by the time that the 
Efi tiiuer Me slivuld acrivigs HeteKel Anas samirlind: Ot third lure is pussed, ho must switeh on and open up his 
OF lighting whereby enel: pilot can tevognize the engine again to make another eirouit, Te i 
‘smuchine, Alternatively, each pilot ean ar to land short rather than over, the 
inva certain direction 40 48 not to interfore wi bing about tho soeond Sure. A land 
Very's light n ved ftom time to tine be made with the ex: 
ate naa SeNe GI of the machine, Poopl 


Keeping the Flares in. View. 
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give him some idea of his height; but th 
accurate as that given by the landing flare 
of the 


‘Night-lying Equipment, 

A fow words on the equipment of the night-Ay 
machine may be useful, ‘The electrio-lighting outtit f 
the instruments should be duplicated throughout, t 


lights being fitted to each instrument and the switcl 
duplicated, ‘The instruments theniselves sh 


parachu 

ng, LE | 

he must remember thi 

ro in a corbin direction ; therefor 
flare at o height of 1000 {& 

, and then turn and lund into th 


wing-tip flares nro often fitted, but must 
hat thera is no chance of them setting th 


nt this. Hlaros burn for 60 se 
Jon ata height of 1000 ft. §: 
machines ate arranged with a series of oloctrie lights 
werful reflectors along and under the leading 
tha wings, tho pilot hein to control 
ssition by wir hat he can turn thom down 
when he is near the earth and see what the ground is 
like, Qn some pusher machinos a aystem of illumina 
s filted on the under-carviag 
important that the propeller should be painted 
light is fed on it 
the pile landing, An 
parts of a machine e painted bla 
forthe same reason, Wing and tail are often 
painted black for this re i also to provent the 
mwebine being soon by o tt 


AERODROME LIGHTING 08 


Setting Out an Aerodrome, 
‘The setting onb of an aerodrome for night landing is 
a very imp petrol flares used to 
od in the form of the 
letier ‘“L,"” generally arm lying into the 
wind, In certain circumstances it may bo 
lly across wind, a8, for instance, if there is 
france to the aerodrome in that direction an 


Fewer lhly can be ye yf oeegyary 


% Crasey maicate postion of Fans SOyds apart 

Setting out a night landing ground. The petrol flares are in 

buckets and netanged at Intervals of 50 or 100 yards. ‘The tall 

fof the Leslupe Indleates tho Umit of ood landing ground, 
fitd aigo the direction from whlch the wind Is blowing 


the wir y light, ‘The short arm alwn 

pilot tho far ond limit and the best arca in wh 
Tand, the length of this balween the fan 

arm is 50 yds., the num 

the length of the acrodzome not mat 
whether the long arm ig placed to the right or the 
of the short arm, but it is generally arranged to act a 
a guard against such obstacles as & 
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when they border the aerodrome. Different 
dromes can he recogn at night by the dif 
distances adopted between the flares. Av the two noar 
comers of the aerodrome, i.e., where the pilat is to 
me in, two seurchlights are somotinies arranged with 
heir beams converging at a point wbout one-third up th 
ine of flares, which is the proper plac 1 pil 
lund, ‘It is w good plan to plice a high pole, with 
row of olectric lights down it, at the neat side of éhi 
aerodrome (but not so as to interfere with the pil 

give him an idew of height, while a bonfire 600 

G00 yds. away, to illuminate the counte 

mn front of him when finishing his 

w ®. All lights should be shad hei 
glare should not dazzle the pilot when landing, Th 
iMlusteation (paige 203) how to set out an acto: 
drome for night flying 


‘Night Flying ‘Tests 
m given any dual 
for instructor enn tell by hil 
daylight flying if to make nigh 
although it d follow that because a pupil 
a fair da, # he will be no uso for night 
ing. Ho is ger loved fit for night dying, 
ander rate conditions, if he ean make six ot ten 
uecessful landings und attain a hoight of 6000 fb, in the 
dark, must familiarize himself by daylight with 
the quipped for night ying where he m 
have to land. He must possess a good knowledws of 
tho conntry and be fumiliny with those parts of it whieh 

1 thoso which are wooded or 

He can this Knowled 

well 
dor that the safest plies ta com 

the machine can be paneake 
al, heights of, say, 2000 #t., navigation 
f red on the lett wing and green on the right 
with @ white one on the tail, can be used 0 as to avoid 


OHAPTER XII. 


The Growth of Confidence.—A Word Both to 


Instructors and Pupil 


TYPHOUGHT an instructor ea 
AX Bios oat of tas unsuitedte 
Pesacalas an sects 

ead Ava con 

ELE somigey ba noes 


ls, 


Instilling Confidence. 
nt will be able to decide in the 


h of the 20 pup 
and the sooner th 
han, ng flying all the timo 
ucknowledgo it, & tremendous am 
mi wasted upon their tuition 
but it is more than likely thut th 
in somo of the 
that others, who, lind they 


Is are 
it they: are 
pupil, If 
+ you being afraid 
Hunt of time und 
Not only. that 
inspire ‘simile 


meful influence, would haye made aviatc 


Reever 
importunt points which the instructor 
must try and in: pil. with 
rand in his judge 
while later on, w 
flown solo, he must study the pupil 
himself, For this reason the pupil's 


nus and Jose 


is one of the m 

mst study. He 

dence in him 

né of the pupil's 
en the pupil | 


svn confiden 
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most vital importance, and he should After a 6 


unless he feels confidence in himself motimes a puy e early stages of solo work, 


has an nb and nufidence in himself. It 
send him away for a few days’ rest and 
scene, 40 that he cannot brood over the crash ; 


instructor remember that an hour's extra dual-contvol 


work—which may mak e between 0 
crashed machi with the 


bub if ho is of « certain temperament, even this will nob 
the time and troubl P 


eure him, and he may bi resign altogether 

Another type of pupil would not be affected at all in 
Stoady Progress, tho samo wircumstances, but would want to 

the pupil advances in his course he ean be sent once and make good the fault he had just eominitt 
up for longer and higher flights, the call upon his Prob age of the pupil is I responsible 
capabilit wadwally yet surely inore this difforoneo in temperament; a young and not y 
Hivery time the pupil comes down after su fully-developed papil might be pormanently frightened 
doing hing in the air that he has never by a crash which an older and more experienced man 
afore, his confidence in his own abilit have Would think nothing of 
a. Ibm e been that | ‘ 

the sone up in bumpy weather, or 

climbed « few thousand feet hij than he had ever ‘The More Practice the Better. 


done before; but in every ease the growth of confiden Tt isu very curious fact about aviation that the more 
i should be the instructor's work to one flies the ne minds it, and the 


to mal ‘upil malko the host advantage HYawloue|Zécla:taoltueal tort soveyagnt 


olf-to gouhend, TH he ¢ 
On the other hand, a pupil should remember that: a mhicehiond ond andl isskenlatteinn’ Rawill fell oxGe oot 
fidence, and the next time ho will not find quite so 
inuch ‘difficult forcing himself into 
Eventually, if he repeats the process a suff 


good instructor will probably know much more ubout 
his cupubilities ns an avistor, at nny rate in his etl 
n an he doos himself, ‘The instructor ean tell 
after @ few days which pupils are keen and which are 
not; and here it may be tepeated that a if 
after a few hours dual flying, decides that he not 
like the work, had hetier say so and resign at onec 


nes, he will think as little of making 4 flight 
ting int in or talking @ taxi 


wroation and, if possible, a change of scono ave 
useful in gettin 


; alee z the best out of pupils, Tl is a bad 
rather than continue to waste hig own and instructor Rae wheni any aosidenty in plage tee puplcts. 


time pretending thut he does. ‘Thero is no disgrace in i aad fhe aotad 

awning up to a feeling of nervouknoss a th fe beta Anan 

if mote pupils did Uhis 88 soon as they fab cextain th ee ae etn ee, 
Hid never make aviators, vould save n great deal pe Say and play eer OE. 
umn out feslsate pupils, and vies versa; so that a ibly, in the end, decide that they had better tot 

hervous pupil tnay possibly belmade 10 with their eo 


neryous instructor, whereas if he were oat 4 
pupils become ner e done 


hours solo work in This may be due to 
liked in the air, he : 


something haps to them in the air which the 


2 PRACTICAL FLYING 


ward too rapidly, A rest, in the Iaiter 
may be advisable, whon they may return to their 
work with all their original keenness. It all comes back 
to the original quostion, that it rests with the instructor 
fas to what couse he should advise with reference to 
any given pupil, A courso of action with one may 
prove fatal nor, hence need for a 
eareful of the individual pupil's character and 
‘capabiliti 


‘Dual Control in Rough Weather, 
Flying in bumps is a didieulty with some beginn 
Often it is plan for the instructor to take up i 
pupil in « dual-control machine in bumpy weather and 
to ullow him to fly it go as to discover for himself thut 

e is no particular dangor in bumps, although the 
{ security and control may nob be so 
walin weather ‘ 
at of gronb importance is to get the pupil over 
his first tivo or three hours kolo work as quickly and as 
safely ag possible. If his first few landings or got-offs 
aro nob sufficiently good, the instructor shoyld explain 
to him his faults, and, if necessary, give him more dunl 


control. If bad wenther intervenes between the pu 


first fow nore dual-control work should be given 
upil to get hig eye in again, Wor this 
lly in winter titne, the pupil should be 
ward over 1 
an gain the neve 
nditions 


ven when a pup 
hb himself a num 

an instructor up the puj 

from time to nia fly eh more 
phe wy means of dual-conirol wor 

wes thought possible in the early days. Pupils ean 
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taught to do vertical turns and spi ops, spinning 
nose dives, cartwheels, stalls, et he prineipa 
paint to remember is thut the object of giving advanced 
ual-contral instruction aiter the pupil can fly solo is 
to seoure accuracy in flying, and to prevent the pupil 
from getting into careless ways of handling his machine 
inthe air, Careless or bad flying may not matter mucit 
a heavy and sogzy cle put if the 
upil allows himgelf to w py meth 
618 machine of a more sensitive type, he will sgon find 
himselt in difficulties, Hen jortunice of 
curate flying even in the Another 
sint in favour of giving w pupil advanced dual control 
that this system has beon found to increase his 
fidence in the machine in the wir, TE an instructo 
hows a pupil how to get out of pructicully any position, 
tho pupil will be able to snyo himself if ho ‘over finds 
hirugelf in w similar p ob only that, bu 
pupil will possess the knowledge.and cor 
dence to be al 
ides being able to got it ous of them, All thi 
that be will be 9 fur better pile 


‘When a Pupil Gan Fly. 
8 able to fly an elementary seloal 
muchi a ay, five liours dual-control inte 
tion, He will then do 20 or 90 hour on various 
types of machines, with a little dual control in Landi 
‘ou the more elementary ty If he mo ay 
tude for flying he will, at the ond of b 1 20 how 
solo, be put on to faster and fastor machines of th 
in whieh case, of « no dual conteal i 
length of his course of instruction depends 
on the wenther, In the summer time it iin 
two or three months to qualify as a s whilst 
ter tine ib may take him much longer 
en pupil will g ad of th 
t SI he will 
aveordingly st to impr 
own flying eat thing is 
constant practice, 
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‘The Time Taken in Learniny 
teaching pupils to Ay may b 
I the pupil ean be fl 


ay take him a furth 
a advisable to g 
Tandiny 
aed up inten 
ean put in in 
become « pile 
prefer to make large 
perhaps, four 
nin withonb stoppin 
irwights and land 4 
ht, A third pl 


ind. Suggested arrange. 

id subsidiary landing grounds at a 

ice of few miles Irom headquarters, This arrange 

htenit slioula Taciitate landing practice for # large number of 
pupils at one time, 
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0 @ height of several hundred feet, and then land 
the same place again and again, ‘The greatest: number 
of landings can be got in in a given time by the first 
method, but this necessitates comparutively calm air 
as otherwise the landings in the course of the circui 
wvould have to be made across and down wind, A point 
that should be noted is thet a landing from a low 
height, say, 100 ft,, does not teach the pupil much, as 
the landing he shoul wild be prefaced by 
the ordinary gl I hundred fect, ‘Phere in & 
good deal of difference between landing 

of 100 ft, and from a height of 1000 

has only been taught the first, he will prol 
hopelessly weong when he attempts th second. 


‘Thoroughness in Instruction, 


An instructor should always remember that a pupil 
must bo tnught every bit of flying that is nocessary in 
handling ¢ machine Jarting up, taxying, taking 
off, climbing, flying level, tuening to right and loft, 
shotting off the engino, gliding and landing. Further 
mote, it may be necessary for an instructor t 

ive. if he 

through failing to flatten oub, or if he should 


‘oub too soon of too much; then, when the pup 
With these gituntions, he will do the right and 
When a. very large number of pupils are bei 
trained ab the same school, it will prevent congestion 
the air and acrodome if @ number of emall landing 
s are selected at a radius of several fom 
tation, It is far easier for 96 pupil: ven 
at six different fields than for the whole 
86 to be taught on the same small pateh of aerodrome, 
The accompanying aketeh gives an w this 
sugyestion might be carried out 


CHAPTER XII. 


‘The Medical Aspect of Aviation. 


By H. GRAEM ANDERSON, M.B., Ch. 
Stiruson iN, Attnched RL 
‘and the Belgrave Hospitals, 


overtaxing his power.” ‘This quotation from another 


writer on the subject applies most particularly to 
pupils, 

lying Is a question of an active balanced, 
decisive mind and @ series of sound and quick rotle 


reflexes are 
1, Visual, 
Anditor 


‘The Visual Reflex, 
1) The visual reflex consists of the i 
ried through the eyes to the brain, and from there 
Inuscles of the hands and fect; e,g., the 
pupil sees a wing tilted up to the sight : this im 
is transmitted tinough the eyes to the brain, there 
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down to t 
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recorded, and a devision made which is sent down to 
the miuscles of the hands, and the control lever is 
pushed over to the right. | ‘The normal time for the 
Visual reilox avtion to occur is 20-100ths of a second. 
This is the reflex action, the most important and 2nos 
Used by the avintor. Tb is essential that all parts of 
this reilex are in good working order, Thus it can bo 
seen how important is good vision in flying. I consider 
that no person shoul take up aviation unless he,has 
full normal vision in both eyes. 


‘The Auditory Reflex, 
) The auditory reflex consists of the impressions 
carried through the organ of to the 
thore to the mu nds and feat; 
ine missing is conveyed to th 
id there, and a decision 
y made ir 8 good landing plave 
land and. repais ig transmitted to 
muscles of wetion of eyes, head, feet and hand 
normal time for the nuditory reflex ix 14-L00ths 
econd, ‘This reflex is next in importunce to the 
jator, and it is essential that A huve good 
hearing. Wax is apt to accumulate in the oars and 
cause defn: This deaéness comes on gradually, but 
is usually made much worse after washing or sivimn- 
ming, when water gots in the eas and expands tho 
wax. Luele of good heuring may lend to disastrous 
results, For example, when starting up t 
should the pilot fail’ to hear—or misinterpr 
words “' Contacbt it "when given by 
the mechanic w he pr 


Tactile and Muscular Reflexes. 

(8) ‘Whe tactile and (4) the muscular sense reflexes 
are the impressions conveyed through the nerve 
endings in the skin and muscles to the brain, and from 
there down to the muscles of the hunrls and fect, Far 
xainple, the pilot feels a bump, which sensation i 
onveyed from the skin and muscles to the brain, 
recorded there, and the decision sent down to th 
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museles of the hands to correct the effects of the bump. 
‘The normal time le retlex is 14-100ths of a 
‘The Balancing Reflex. 
5) The senso of balance or equilibration is received 
from the somi-cireular canals, n number, on eacl 
ed in bone, and situated behind the ears 
s contain. fluid fine nerve ending 
pilot and machine are off the level, either 
and aft or laterally, these littlo canals send in 
ie brain, and from there correcting impulses 
own to the museles of the hands and feet 
os are slowed down or disturbed if 
Physicully or temperamontally unfit from 
worry, dati {ter excesses in alcohol, 
ow reflex action, the delay of a sevond or part 
in cortesting an error in the air or ix 
meun all the difference between a crust 
‘Thus, to proserve these refle m 
important it is to keop the body and mind in go 
condition during the tuition period of flying 


Drinking and Smoking. 


Aleohol is better avoided altogether, and, similarly, 
exvoss in smoking, which may cause palpitation, fain 
ness und double vision, Most ayistors smoke too 
much, Diet should be generous and nourishing, as 
there is good deal of nerve strain and woat and toar 
of the nervous aystom during this period. Flying when 
hungry is to be avoided, ag taintnoss may oceur in 
ait 1 sleep is most important, and 8 hours sound 
Jeep in the 24 hours should be obtained, Well-rogu. 
Inted physical training is at value, and pupils 
Jhould bo afforded every recreation of mind and body 
With regard to the psyehol or the study 
of th ons in the air, it has bean found an 
analysis of 100 confessions of pupils after 
solo flights that the mind is so occupied in 
attention 40 flying, watching instran 
ote., that fear hus rarely time to 


OVER CONFI 


becom nfident, and this mu: ded 
Coolness, level judgment and quiek rete 
ions are th neces in Hh 
ab ueroplunes are no} 1 ani 
stvong that there is littl dun) anything 
ho som 
ome farnili 


‘What to Wear, 
ld be worn by pupil 
they prevent injuries to the hend n 
ho. lie 
ftom th 
no rush of wir straight 
helmet his n litth 


Tarn 
» not diminish the touch 
houtld not be too stiff or too wide 
aantlob inside the cont eur 
a hb by astrap. Close and ¢ 
hould he avoided 


leather ficld boots lined with 
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thick woollen socks keep the feet and legs warm. 
Rubber boots should not be used, as they do nob give 
much warmth and aro apt to slip on the midder bar 

body clothing for flyin e, varies 
winter and sumo > articles should fit too tightly 
‘Woollen material is the best, as its interstices allow of 
a layer of warm air next to the skin. I 


with the mouth slight 
that th th and gu 
therwise any local nis apt 


reused by the gold and rush c 


Preventing Frostbite. 
Should a pupil have to do a height tost in winter, 
thod of proventing frosthite—or should the skin 
nsitive—is to smear tho faco and hands with a thin 
layer of vaseline, This prevents hent logs from the 
skin, 
Air Sicknes 
Thoro are two forms of sit sickness. One, which is 
akin to soa sickness, and due to the rolling and pitehing 
of the aeroplane in bumpy weather, is very rare, bul 
how and then one finds an individual liable to this 
ailment, Of coutse, a pilot, by doing steep spirals and 
switchbacks, may produco this form of sioknoss in 
passenger. "The other form of air sickness is duc to 
height effects, and is better named "altitude sickness 
Tt ocours at heights of 10,000 ft, and over, and is eaused 
by the rarefied atmosphere and lack of oxygen. Aftor 
passing 6000 ft. the breathing and pulse rats become 
quicker. Over 10,000 ft, tha cold is oxtrome; slight 
buzving in the eats, difficulty in heaving, hondache, 
fatigue and torpor may occur. ng rapidly, 
the desinoss and buzzing in th ecoma more 
acute, and severo enracko may be felt. The headache 
continues for some time after Innding and slocpinces is, 
very marked, ‘To guard against these effects when 
going to reat heights, eepectally for any length of 
time, o: Id be earried and inhaled slowly a6 a 
pteventiv 


FLYING INSTRUCTION NOTES IN 
BRIEF, 


Goneral and Condensed Hints in Definite Stayee 
for the Guidance of Pupils, 


STAGE 1.-BEFORE INSTRUCTION-GENERAL 
Find out why n machine fies and learn to under 
fand what happens wlien you get off, Ay Ievel, dive, urn 
ply or gently, aud lan 
Stuy" the "cont und their effect when 
move on the controlling surfaces (rudder, elevator and 
filovons) of the machine you are going 0 fy 
Hind ont how the switeh, (potrol and oil tap, 
rottle and fing adjustment work,” 
{Hind out how the instruments work and whis the 
are for; air apecd indicator, height. recorder, "engine 
evolution counter, compass and side-slip indjontor 
Selanen all about to details of constriction of the 
machino ind engin 
@.—Practise swinging the propeller 
Pract pine and working ti 
conical levers as if you were fying, 
@i—Hind out the earect number of revolutions at which 
en the engine, and hu elinbing, Axio evel, and 
blidinusspeeds of the machin 
FP there are any points that pune you, 
instructor to explain them 
1.-When anvengine ot machino gives trouble, find 
i—Obtain a mop of tho country xound the acrodrome 
ond study it, so that you can pick ip your beavings in the 


EARLY INSTRUCTION. 
3 Kt instructor waiting, B 
flying wear, speaking tube 
ike your place in the n 
Always be pune 
Before going tt fen your safety belt 
Geta clear understandin: instructor a 
to what signs or eiguals he will make when you are to 
tube aanteal, let ge raight, om tues 
When given control, do nat hold too tightly, but 
do not be frightened of working the controls when neces. 
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y. You can fly the machine with one hand and two 


6—Try and get the “feel” of the machine 


va, F on the horizon, Tt 
ou the best guide as to when y 
ally ot longitudinally level 
HH you don't understand, always ask your in 
thas occurred to you dutings your fight 
To fly. horizontally level, Keep. the nos 
nunching on the Renin, 0 slinky Roep the nose aboy 
the horizon, and fo deseend put "the ‘nose below the 
horize Q 


10.—‘to Ay Interally or horizontally level, keep the 
underside of the top plane parallel with the’ hovizon 


SFLYING LEVEL AND TURNS. 
ich 

round alien 

ond), and steer 


he position of the oo 4 
a find that the machine ng to t 
With the rudder central, you must give a litth 
he rudder fight 
L and feel. Only use your in. 
vine ally the acouraey of your 
1k 
quickly 
5.-—In thening the machine on the 
nnfly and gradu 


wader, and rath 
ection to egin “vith, 
sien bemoved b aittal when the rudder 
and the machine horizontally 1 
Th to taukajgentle antl eendiial earns | beta 
attempting quick: ones, Which, eed more ‘bank un 
hi If you are turning to the right and notice wind 
striking Your left cheek, you are side-slipping out 
no give @ little more bank or take off some rudder, Tf 
the wind strikes your right cheek on a right-hand tura, 
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Bari epncte ten qulise tierest tak 
Re cctie Ui aieneeeuitelcaas 
a —In climbing and gliding turns, the nose of the 
tively, accord! ng to the correat eliinbing and gliding 
sa ae anrancte 
: n throttle or line adjustment and close 


tly or fine adjusiment, let 
anil ntach Whe nie a th 
“Noto the form 

peli con 


whan raat 

sara by valng the rudder wth we eto 
cet ‘off into the wind. ¥ 

13,—Get under way gradually, i.e, open up the 
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ne steadily and not with a jerk, Some engines 
their correct revolutions when tho throttle is parti 
14—Push the stick das the machine gathers 
‘d, and then ease Jc when the tail is up and 
you think you have attained sufficient flying speed on 
the ground. Ibis safer to get off too late than too early 
I. When it is diliculb to hold the machine on the 
ground, the control lever can be eased back, and the 
machine will take the air. Don’t pull che lever back 
a jerk 
1 as the machine is in the air, ease the gon: 
trol lever forward, so a8 to allow the machine to gather 
more speed, ‘hen elimb steadily to the requived height 
1000 ft 
If the machine tends to swing sideways when get 
ting up speed on the ground, rudder in the opposite 
direction and countorach the swing before it develops, 
STAGE 5.—LANDING 
throttle fully and put tho nose of the 
the rT I 1 the 
punt below t pod 
flying level speed, 
M straight, wlido 
Whon approaching the earth, wateh the ground 
nds in front of tho machine. hiv tr very important 
i—Don't be dishenrte ron fail 0 mal 1 
nding to beg w ed moro practice, 
The ideal tt th tho control lever 
he gliding posit fect from the arc 
«lends with the control lever right baele in you 
to machine touches the ground. 
Try and Keep the whcols of the mauckine off th 
ng as possible 
hine mus 0 its flying speed until 


ed too ently, ib will pan 
ed out too soon, and you 
ding to earthy 
TI you try and loge your flying speed too late, you 
the ground and bounce 
id landing is all a matter of an accurat 
touch. No sudden or jerky movement, is 


If you bounce badly, use your engine, make 
another oft 
ind will seem to be com 
soon get used 
wind, keep the wing 
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nearest the wind 


liminate 
motion over the 


F ipping into the wind, 


STAGE 6,~TAXYING, 
ith tho control lever we 

und 

1 the machine by means of the rdder 


ad id slow ove 


well throttled down, and 
down in Jerks," Don't “ip 
etting off or Tanding ne 
il: then 
round, as this wo 


ward, so that tho wind on ‘the keeps the tail 


down 

In taxying in ws ind, 
to hold on to the wing 
lifting, 


STAGE 7. THE FinsT SoL 
9 much of a hurry, Fasten your 
wo that, your crash helmet is secure 
understand your instructor's final. udvice 
fet off and land, jung. yout 
tay’ up, hut height Fe to fh 
See tal your motor ix doing it 
olutions oi the ground, and when y 
losired height throttle’ down to f 
height indicator to ‘0, 


‘—Gi per signal to, the mecha 
rays the # by waving the hand over 1 
Wait a moment or two for them. te 
.¢ that thore nte nchine 
which may baul hurting 
n getting off 
aliding distan 
nd don't cut 
Way round 
niachines in tho, 9 
will climb. muob 


the weather is doubtf It out for rain or 

thunderstorms or banks of mi down at: once 
if they approach the aerodrome. 

11.lf you are lost, come down at once, hut Ay low 
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say, 800 feet) round the field you have selested to land dofined Iandwark on the ground about where you should 

je dotng so, in order 6 gee that it ia suitable fr Be acieiial bp yout Gas mit eae ore a 
the purpose, Then find out where you are and reiurn recognize it onthe map, If you cannot, come down 
hone. If you have damaged the machine, telephone (See ingtructions on Stage 7.) : 
innmediagely Tull particulars to the aerodrome 0, Always note the dircetion of th 


Wick you decide to land, make s straight glide ox hy ‘what diveclion it was blowing when, You last 


into Uw vind Houecd i rat tio tarts You ean als tll the Sivaction 
ig Us Wind a the instatlous on landing, (Stage 8) Gf the wind by walehing the dat of yonr oiechin 
Fe ene Gee machines on che. ground when oi HLs=tt your oubine fate ruddanioy aeatey at Gita the 


ani t land, make another cirouit till the course is clear racoUad yusdlpeirwherncat sce 


Sn Oe Ear aed ts nea, oan, eet ins 
LHF you bouines bualg, make another circuit and ee ST Sn 
Bea's oi the macho al heist nga when ee ence 
nyuge tad elcome mar, mn eres ami eine ci 
“19—Don't turn und 0 fl. n Medi Bs run for landing, 
pee a Ne “cae EAT Oo 
fF yoom to galt height before crossing thom, "land near railways or main ronds for fear 
ioral eno ing Foch es 20 SMa Ma cy 


any special ground wigns chat are vised 
pci Bron é pate tev e able tocol th fourney, ake th 

Sa ee lth machineltol your allost, possible run in which to wot off, and Survey th 

a ‘ ' ‘ ground ahead of you before iting. 

You nat ff plough, standing crop: 

8,-CROSS-COUNTRY. with your st bole and tail down, 

Work out your course accurately and carefully TF after landing you aee you tre going to Tun into 
Spend hi an hour dying the map and the something, rudder away from it, You may remoye the 

ou have be thdercattinge, but thie is botier than sonshing the 

abe tint the engine, machine and instruments are whole inet 

ood working condition ire up Tate, come down before it is dark. 
Mako the necessary tools, spare parts, and money the machine down for the night under the lee 

with you. An identification card is advieable, iF hine down for th under the I 
r the distance of the Bight and take your 
ar £0 that you have a ‘check on your 


hedge or hous 
for the engine, propeller and pilot's seat with 
1 sackit 

wrong, try and Toeate the fault 
your hows, alan of gradually ding 

mber ib is far easier to land with some eng 
RBs obese ancl foa ‘come do nal the trouble. Lt anty 
fed petrol supply oF a fuulty plug or two, 0 

ire in the petrol tank, 


hb ol and i aks ae 
sero ans 
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the aerodrom ae i 
rh gelg out of smal ld L's hest to hike 
Tasf moma asd jmp te ode 
ar atin ons te ground 


STAGE 9.ADVANCED FLYING, 
you go up solo try auel do something 
.,,80 up higher, ot for i 


with and without en; 
Prnotise climbing. (urs 
ter ure performed by pulling tho m 
thon banking and vuddesing in thos d 
tion, gine “ean be cul off dua 
uvra, Modifications of this manctivre with the 
on result, in cartwheels and tinmelman. turae 


the dae fr 
TA hotked, turn is a chrving zoom, but you shoul 
To loop, put the nose down ; 
engine, nt. pul 
he lar port ot 
Rs iu etantng Us too 
bi api euteoub the Sut 
loved wt he! noo om th 
pull che stick might ae 
Rantre 


i 
ne ie oh Fade! an pl th 
kick om. tudder without any 

spachine up. and. (wis nel in. the destr 
ti F ‘ghted imme 
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put on bank in one direction and rudder in the other 
The machine will glide ays in the direction in which 
the stick is held. 

he falling le nt is done with the engine 


ck held back in the pilot's chest. After 


he stalls, she can be allowed to gain sneed, 

illed-again, If the engine stops, dive to restart it 
Diving is best done with the engine off, Put th 
rd, and hold if there while tho.'speed in 

Pull etieal dive yory gradually. 

all advanced fiying at a height of 2000 ft, or 


Ni6—Beactiso sbam fights and ac 
pupils if your instructor thinks you 


baties with other 
Practise approaching machines wiseen, and always take 


GLOSSARY OF TERMS COMMONLY 
USED IN AVIATION. 


Acrobatics Aerial manceuvre atunts 
Aeroplane A heavior-than-air flying machine, sup: 
ported by the action of air on fixed 


Allerons 1 flaps let into the extremitie 
fhe main planes and operated by 
over, to bank the machine and 
to mainkain its Interal level 
{ilorons 0 ing. tho ailerc 
Balanced when one is pu 
pulled up the surfaces 


re anne ¢ 
Airbrake A flap that oan he let 

increase. the resistance of the machine 
Air Pocket Sec 
Air Speed ‘The apeed of the machine through the 
Air Speed An instrument for rexistering the speed 
Indicator f the machine through (he air 
Altimeter An instrament for indivating the height 


Angle of 
Incidence 
Aspect Ratio ft chord of 


Back an anti-clockwise 


Backwash distur 
machine in Bight 

Balloon, To ‘The upward glide of a machine near the 
ground caused by the pilot descending, 
too fast and pulling the control lever 
back too much nickly 
turning, 


GLOSSARY 


Bay 


Belt 


Bessoneau 


Biplane 
Blimp 
Blip, To 
Body 


Boom 
Boss of a 
Propeller 
Bounce 


Brevet 


Bumps 


Cabane 


cabré 
Camber 


Cartwheel 


Celt 


Cellule 


Centre of 
Gravity 

Centre of 
Pressure 


space enclosed by two struts ond 
oie and lower adjoining sur- 


» which secures the pilot 


Hevreated and dismantled in w few day 
‘An aeroplane with two pairs of wings 
me wbove the other 
ng term referring to small nieships 
sviteh on and off sapidly 
Tat prt of w mack 
Hiko enginey pilots passenger and 
bly the pe { and oil tanks. 


portion by which ib is at 
> tho engine 
anal forward movement of 
hich has steuck: the ground 
showing thiti a pilo 
id eertain elementary fy 
nd may be considered a qualified pil 


Disturbances or roughness in the air 
due vither to changes of temperature 
ads or wind, 


The projocting, arrangement ot strat 

nhove the pil hi on & nionoplane 

towhich the antilift wires are attache 
il down, 


A patticulur type of aerial manoeuvre 
The whole of the lower sure of 
plane aud the whole of tho top surface 
Of the plane above ity with the atruis 
and ‘wires holding them together 

Whe hoselike rectansilar compartment 
in a hipiane formed by the upper and 
lower planes and the interplane struts 
Gentre of weight 


A Tine inning fi lip to wing 
tip, rough whieh forces on 
there said to act 


Centre Section 


Chocks 


Chord of a 
Wing 
Cockpit 
Cold Feet 


Combustion 
Chamber 


Compre: 


Conk 
Contact 


Control Lever 


Control Wires 


Cowl 


Crash Helmet 


Crash, To 
Dihedral Angle 


Dive 
Dope 


Dope Can 
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The centre cella biplane where 
ihis cellule is made detachable from the 
Wooilen blocks nace in front, of th 
ing when the engine is started. 
The distance between the leading and 
trailing edge of a win 


A complaint, otherwise known 1s aero: 
athenia or nervousness of going into the 
The space between the top of the piston 
and the eylinde here tho e nl oaion 
of the mixture takes p 

The upward stroke of the piston which 
gomprestes tho mixture in the combi 
the engine is eaid to “conk” when it 
fail 

Word usedl to denote that the switeh 
enerally known, as th 

tick. A’ vertient lever eontrolin 
foresand-att and Intural movesient 

the machine 

Wires conneeting the midder tne an 
control lever with thelr respective « 
trollin urtaces, 

A. sheot-metal, cover gencrally ‘fitted 
over or round the engine 

A spoctally-made flyin helmet designed 
» save tho pilot's Head in caso of & 
crush 

To smash the machine. 

A machine is said to possess a dihedral 
angle when the wings rise upward from 
the centre of the machine, ‘ 
To descend stecply 

A preparatfon used to paint the wings 
tn Totter to render’ them tant ad 


A metal syringe containing petrol for 


GLOSSARY 
Drift 


Dual Control 


Elevator 


Empenage 
Engine Bearer 
Exhaust 
Explosion 
Extensions 


Kactor of 
Sately 


Fin 
Flares, 
Ground 


Flares, 
Parachute 


Flares, 
Wing tip 
Flattening Out 


Flight, A 


229 


‘The crabwise motion of a machine oye 
the ground due to a side wind ; also used 
to denote head resintance 

‘A system of lovers and controls for the 
enzine and machine, a0 that either the 
pilot or passenger can operate them 
A hinged controling sustace, oF fp, 
Of the control lever. Always set patal 
el with the. wings of the machine and 
generally behind them. Used to eontyol 
the up-anc he machin 
tmachine tin ars 

‘The tail unit 


Tho motal framework or tubing to which 

tho ongine ix fixed 

Who upward stroke of the piston which 

drives the burnt and exhaust gan out 

of tho combustion chamber 

‘The power stroke of the engine 

Adulitional lifting surfaces added to th 

top/plan 

Obttuined by dividing the stvess at which 

a body will collapye by the. maximum 
ib will bo called upon to beat 

A fixed vertical plane generally fitted in 

front of the midder to increase. tht 

tubilily of the machin 

Waste sonked in petrol, or petrol in 

buokets, get on fire and used aa a land 

ng light for night Ayn, 

Masresium light, eleetsially fed and 

attached to @ parachute, which is 

eased near the ground to. facilitate 

landing at n 

Magnesium lights electrically fired and 

used to facilitate Ianding at night 

A phrase used to describe the gradual 

decreasing of {he gliding angle of a 

machine unbil ib merges into the Hor 
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Flying Speed 
Forced 
Landing 
Formation 
Flying 
Fuselage 
Gap 


Gas Bag 
Glide 


Gliding Angie 


Ground Speed 


Hangar 
Haw 

To Coi 
Heavy 
Handed 
Height 
Indicator 
Hoik, To 


Horizon 
Hun 


Incidence, 
Angle of 


Inclinometer 


Induction 
Joy Stick 
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Tue speed of « mashing thon 
neeossary tu in ita support, 


Landin 


The practice of a group of machines 

keeping station in che att 

The body of a tractor machine. 

The distance between tho upper and 

lower wings of a biplane, 

Slang term for airship, 

To deacend with the engine eub off with 

the machine under control and at ap 

proximately the fying level spe 

Tho angle that the forc-and-aft line of 

hie machine makes with the horizon in 

older to make a eorreot gliding descent 

‘he speed of the machine relativn tothe 

ground, which may be equal to, wreater 

Gr loss’ than. the air speed; therefor 

ground specd in equal to air speed + oF 
wind spocd, 

An acroplane shed, 

‘To be extreme in doing a thing, je. ex 

cessive stunting near tho ground 


ontrols and inclined to over-correat 
Soo “Altimeter 


To make the machine olimb steeply and 
suddenly, 

The limit of ground in view 

Slang term for a person learning to fly 
The angle that the chord of 

makes with the direction of me 

tivo totheair, A particularly mud 
torm, og it ig offen mensured as 
distance in inches that the front spar is 
above the rear spar when the machine 
ia in tho flying-level position 

‘An instrament for showing the angle of 
the machine relative to the ground. 

‘The inlet. stroke of the engine, 

See ‘Control Lever.” 


GLOSSARY 


Kathedral 
Angle 


Keel Su 


King Post 


Knock 


Kuot 
Landing 


Landing, 
Forced 


Lending Edge 
Leeward 
Leeway 
Left and Right 


Litt 


Log Book 
Longerons 


Loop 


Lubber Line 
or Lubbers? 
Polat 


Machine 
Motor 


M.P.H, 
Nacelle 


A machine is said to possess a kathedsal 
angle whien the wings slope dowawards 
trom the centre of the muchine 
The side surface of a machine 
opposed to the head-on surface 
A bracing steut generally found on the 
top of controlling surfaces, seh as rud- 
det,” ailerons and elevator, in which 
one ‘ts as a lever 
A. peculiar noige emanating from the 
mechanical trouble, 

nautical mile per hour, i, it 

to speak of kmots per hour 
‘The aotion of a muchine in coming to 
‘The action of a maching in ¢ 
ear othor than at che will of the 
i's, in the ese of the engine fail 
‘Tho point or entering position of a wing. 
Away trom the wind 
Latoval drife to leoward 
Alwaya refer to the left und right of the 
tuauhine wid engine aa ween Lyrt 
The force exerted by the air 
it ion, porpendiculur, or ne 

the motion, : 
A book kept by pilots giving detail 
pt by p 
ach ‘ight 
The longitudinal members of the fuse 
A mancouvre in which the machino, after 
fying trai i tipward and 
pnckivard d then cot 
ly of a. compas co: 

ponding with the fore and alt line 
the machine 


‘The aeroplane as apart from the ¢ 


An incorrect term fur to power unit ov 


Miles per hour 
The body of a pusher machine, 


PRACTICAL FLYING GLOSSARY 


Nose ‘he fronb part of « machin Race, To Refers to the 
revolutions of an en 


Nore Dive A very steep descent with or withont Fovol 
be ts Radial Refers to a type of engine in which 
cylinders axe set fadally. roud’ the 
d ‘ i rasksliaty and ave statiouary 
Nose Picee The, font central portion of @ rota Radius ‘Phe distance that a machine ean fly from 
ening heton its starting point nud return without o- 
Outrigger ‘Tho fenmework eonneoting an elesntor Ha cheep ea timer 
laged in front of the machine wit fuged by. the wind factor. 
tala planes ah Remou Acisturbance in the ai 
Pancake Mo drop to envi from a let of 8 fo Remorque A motor trailer for carrying aeroplanes, 
fatiening out too soon, Revs. Short for revolution, 
Revving Short for rovelving 


a ‘ol leve mak re machine fly leve 


Pegaing Down a machine by 
ae to prevent it capsizin Rd Reproswatative fection, A term ind 
wind cating the soale of a map, 
Pito A person controlling an aeroplane in the Rib, A rily designed to act as w strut between 
Pitot Al Compression the front and rear pars of a wing 
Pitch of a ‘The forward distance that the propeller Ribs The members acd in a wing to, 
Propeller would travel iEi¢ were allowed strength abd shapo in a; fore an 
Without alip, through some 1 diveotion. - Often culled " former 
ay butter Right and Left Always rofer to the right and left of th 
Pitot Tube Consists of two tal open to the haghine and engine ax seen by’ the pilot 
ted. The silting in his seat 
1 One Right and Lett Always refers, to the machine as seen 
ieator. On ola Machine irom the pilot’s scat 
ete Roll A manguvre in which the machino do 
: i aidevwaye turn of citele, and then con 
‘Term used to, apply to the supporting tinues in the séme direction as before 
surfaces of ving manips cane of the Rotary Refers to a typo of engine in which the 
Tangs, or fiat, as in the case of the tail 
plane 


crankshaft and i sa sf = 
RPA Revolitions per min 
Plane, Main The wings of the machine RP Revlutign per int 


Rocket Ais: | A atsterbaie in’ Gees Meee ws Rudder A vertical vontrolling surface, 


faces, sot parallel with tho fore and 
Propeller The airserew driven by the engine which Tine of the machine, and sised to con 
s the machine | thr the dir flight 


generally known as the “7 Rudder, A vertical controlling surface set paral 
Protractor An instrument for measuring ang! Balanced Tel with the. fore it line of the 


Pusher A mnghino in which the propeller i much ny bac 
= fitted behind the main plane from its: 


Rudder Bar A pivoted 1 jot-operated, control 


Qui: i ; ling the rudd 


pupil 


3 PRACTICAL FLYIN 
Rudder Post 


Scout 
Sensitive 
deslip 


Shock 
Absorbers 


Skid 


ipstream of 
ropeller 


Sogay 
Span 


or Spin 


Spiral 


Splice 


Squadron 


Stability 


Stagger 


GLOSSARY 


Stall 
Strainer 


Streamline 
* Turns 


Switch 


Tachometer 


Tail 


Tall Boom 
Tail Heavy 


Tail Plane 


Tail Plane, 
Lifting 


Tail Skid 
Taxying 


Tee 


other 

ared hhine in the f 
lose flying 

arnbuckle.”. The word can alsa 

or chamois leather used 

through before redillin 


1 members uniting spars in up 
plane 
exaggerated evolutions in 


y-banked right and 

ding turns (With engine of) 
Mowing or interruptin 

rent generally to 


pine fh 
axed plane 
plan 


fa machine on the se 
fiying speed 


‘Tender 
Throttle Lever 
Ticket, 


Yo Take 
Torque, Engin 


Tractor 
Trailing Edge 
‘Trestle 
Triplane 
Trueing Up 


Turnbuckle 


Undercurria; 
or Under. 
chassis 
Veer, To 


Vertical Bank 


Very's Light 


Volplane 
Warp 


Warp, To 


Wash Out 


PRACTICAL FLYING 


GLOSSARY 


Welt 


Windscreen 


Wind Speed 
Wind Up 
Wing 


Wing Tip band 


Wing Tip Skids of bambex 


Wire, 
Compensating 
or Balancing 


Wires, Control 
Wires, Dritt 


Wires, 
Flying Dritt 


Wires, Flying 
or Lilt 


Wires, Landing 


Wires, 
Landing Drift 


Wire 


Wi 


pl 
ho 


Worms Aircraft 
Construction Co. 
Bane 


Aeronautical Engineers. 


Designers and 
Manufacturers 
of Aeroplanes, 
Seaplanes, 
Spares and 
A or 


RUTLAND WORKS, 
BOURNEMOUTH 


MAX. WORMS (Managing Directo 


P “A Monument of Cffitieney’ 
r —- i 


= Ht 
2 = PRACTICAL | 
WORLD'S | 
patie As i } 
AEROPLANE % POINTS WORTH 


= CONSIDERING 
mitt 


Waktelt 


Castrol 
ae 


The world’s best plugs for both rotary and 
stationary-cylinder engines, 


Springs, Presswork, Washers, 
Controls, Wirework & Ferrules 


Page | | 
-- 2 | Lagden 


|e 


at. 


D | 


North British \“\\ 
Rubber Company's 


BALLOON FABRICS \° 
and MATERIALS. ‘0 


oc 


Noy 


susie 


EVERY BIT BRITISH 


CO006 


| 
| 


The Magneto which is 
used exclusively by the 


R.F.C. Despatch Riders 


E.LC. MAGNETOS, Limited, 


[we = ee : 
b a Re aa » 


| om 


" @ PAST, PRESENT 
AND FUTURE 


[ Feet | SUNBEAM -COATALEN 


AIRCRAFT MOTORS 
a | teat 
NX 


v 
Sunbeam Motor Car Co., Ltd., 
WOLVERHAMPTON. 


BURBERRY 


CARAPACE AIR-SUIT 
“Sheath Armour for Knights of the Air.” 


NEXT COMES. 


THE INNERMOST Li 


AS USED BY THE 
AIR SERVICE 


HOBSON MANUFACTURING Co. 
29, Vauxhall Bridge Rd., Londo SUREERRES Rataree 


Boulevard Malesherbes, PARIS, also Provinci 


ms WHITEHEAD 


AIRCRAFT 


JOINTS orMOTORCAR 
and AERO ENGINES. 


TCU ALTUL 


CHE: 
GRAHAME - WHITE 


You Cant Fly | COMPANY. 


RUSHMORE S,LTD. 


Peterborough Road, Parson's Green, 
LONDON — — S.W.6. 


Ph Fal L 


ATU TAT 


SMM 


LON 


Moo 


= a 
TARRANT 


CONTRACTOR TO 
THE AIR BOARD. 


bid 


AIRCRAFT HEAD OFFICES 


BYFLEET. SURREY 
Aelephone, Byfleet 283 


LONDON OFFICES 
* CLOCK HOUSE * 
ARUNDEL STREET, WG2 


Telephone. Gerrard 6362. 


A. V.ROE & CO., Ltd. 


Aeroplane 
Constructors, 
NEWTON HEATH, 
MANCHESTER. 


AEROPLANES 


AND 


PARTS 


HAMBLE, 
near 


166, PICCADILLY, 
LONDON, W.1. 


‘Telephone 
G 3186. 


TTL LL 


—4 


Makers of Aeroplane 


Electric Equipment for 
Heating and Lighting. 


Streamline Wires and 
Fittings. 
Prompt Deliveries. 


AERO WIND SHIELDS. 


THE ROTAX MOTOR 
ACCESSORIES CO., LTD. 


Rotax Works, Willesden Junction, N.W.10. 


WM 


COLE & SONS 


Lisire, 
Aircraft Manufacturers 
Con 


SMITH RD., LONDON, W. 6 


For 
Power, 
Security, 
and Efficiency 


sec that your machine 
is hited with » genuine 


BRITISH«-MADE 


CARBURET’TER 


The favourite 
of every experi- 
enced airman. 


Send for illateated booklet, free— 
ZENITH CARBURETTER CO., LTD. 
40-42, Newman St, LONDON, W-1 


Every time you see an 
Aero engine, remember 
that the development of the 
internal combustion engine was 
largely due to the pioneer experi- 
mental work of the firm of 


extendi 
leowled, 
built iat 
Soe of the most reli 


ley Car will han ol 
1 experionce gained under these conditions 


i 
= 


(H's ‘uopuoy “peoy apg treusMeA “Ez 
aa.LiWi ‘NOS&OH ‘INH 
Sa0IAuaS YIV SHL AG GASN sv 


- suaLlLlayunadvo - 


NLO, 

Senos 

VARNISHES, PAINTS 
& ENAMELS 


Approved Qualities 
WOODFILLERS 
SHELLAC SPIRIT VARNISHES 
LUNDERCOAT COPAL VARNISHES 
‘AIRSCREW  VARNISHES 
‘COPAL VARNISH FOR STRUT 
‘DOPE-RESISTING PAINT 
DOPE-RESISTING VARNISH, 
BATTLESHIP. GREY. PAINT 
‘SEAPLANE. VARNISHES 
SERVICE PAINTS 
STOVING JAPANS 
ENAMELS, GOLDSIZE, Ete 


NAYLOR BROTHERS 


Manufacturers of Superfine Varnishes, 
Paints, Enamels and Diatempers. 


LONDON & SOUTHALL. 


Offers ? 407 & 400, OXFORD ST., London, W. 
Depot :_—14, JAMES STREET, Oxford Se W 


CORD TYRES 


were the first tyres 
and up 0 100 
jles per hour on 


days of peace. 


To-day, Palmer Cord 
and Wheels 
Aeroplanes are 

their part in 
swinthe war 


MER TYRE LTD. 


ARTHU uRLYONaWi WRENCH 


WILLESDEN & WESTMINSTER. 


Instructions for Amateurs 
TO ENAMEL 
a Motorcycle 


acl teslesae 
are waiting, 


are engaged is of more 
portance for the tir 


e of Aircraft 
ble 


name on our waiting list 


HUMBER LIMITED, COVENTRY. 


LONDON-32, Holborn Vieducty EC 1 


BROWN & BaRLow, LTD., 


CARBURET WORKS, 
WITTON, BIRMINGHAM. 


MAKERS OF THE 


“Carburetters 


‘Bs B 


Contractors to Gov 


SLA: © 
since {OQ7 


James H, Randall & Son 


PIPES, &c.: | 
| 


we BEARDMORE & co. Lm 


CONTRACTORS 
FOR 

ALL CLASSES 
OF 


2 AIRCRAFT - 


NAVAL CONSTRUCTION WORKS, 


DALMUIR. 


ALUMINIUM 


Saat 


~~ 
tories > 


AIRCRAFT & AIRCRAF 4 


HAS PROVED To BE 


UNEQUALLED 


ror AIRCRAFT work, 


ACETYLENE CO Lip 


THORN 0 a ODDIE 


MAGNETO 


REPAIRS 


“15 
SPARE PARTS 


QIAGNETOS), 
MANCHESTER 


ZEPHYR PISTONS 


AEROPLA E 


USED EXTENSIVELY BY MANY FAMOUS ENGINE 
BUILDERS ON AIR SERVICE & WAR TRANSPORT 


JAMES TALBOT & DAVISON (1916), LTD. 
LOWESTOFT. 


OTE 


FOR 
AIRCRAFT 


Superfine Quick Drying 
Woodwork Copal Varnish. 


White Shellac Varnish. 
Woodfiller, 


Undercoating & Finishix 
Air Screw Varnishe 


Dope Resisting Paint, 


—1O COMPLY WITH ALL— 
GOVERNMENT REQUIREMENTS. 


PINCHIN, JOHNSON & CO., LTD., 


& Paint Manufacturers, 
Minerva House, Bevis Marks, London, E.C.3 


OF THE HIGHEST 
GRADE ARE ESSENTIAL 
TO THE SATISFACTORY 
RESULTS GIVEN BY THE 
MAGNETO. 
We have brought our Platinum and 
Iridium Contacts to the i 
pitch of perfection by speci 
in this most nocessary d 


W. H. REYNOLDS & Co., 
ae: Key Hill Drive, 
aLtesns BIRMINGHAM, 


Iourrion 


CLASS ONE GLUE 


THE GROVE CHESUCAL CO, tes 


Wind Screens 


Complete with Frames— 
“Nonflamoid or Patent 
Glass 


Observation 


Panels 


“ Nonflamoid”’—Non- 
inflammable Celluloid 


d Metal 
Fittings 


We have the tools 
for practically all the 
3 d Machinesin use 


THEO oe 


LONDON LABEL CO., LTD., 


HARLEY WORKS, 
Beckton Road, LONDON, 16 
wire m 
es ecton Tine Ent 00) 


— INSTRUMENTS OF WAR— 


OKILL INDICATORS 


FOR PRESSURES —— 


G. TAYLOR (Brass 
All Saints Street W 


FOR 
NATIONAL 
SERVICE 


WE MANUFACTURE 


Radiators, Oil Coolers, Cowls, Tanks, 
Manifolds, Exhaust Boxes, Spinnings 
and Aeronautical Supplies of all Kinds. 


WE DELIVER TO AIR 
AD) EOE NOSE 


GALLAY RADIATOR Co., Ltd., 


198, Great Portland. Stree, London, Wt 


ELECT 


+ Tap 
a ,_. Motorcar Work 


Aer 
& 
W 


ork. Three-way Cocks 
ROSS COURTNEY 


ASHBROOK ROAD, LONDON, N.i9, 


MAGNETO 


DYNAMO and—— 
STARTER REPAIRS 


REPAIRS accompanied by a 
Ciass A or B Priority Certificate 
can receive immediate attention, 
and be returned without, del 

Special 48-hour Repair 
Service now available. 


SPARE PARTS 
for BOSCH, EISEMANN, 
UH., SPLITDORE,. DIXIE, 
REMY, and all AMERICAN 
MAGNETOS from STOCK. 


Mlustrated 90-page Catalogue on Application 


THE RUNBAKEN MAGNETO GO., LD., 


Camp Street Works, MANCHESTER, 


RUNBAKEN MAGHETOS 


Particulars 0 Application: 
BROWN, PRIMROSE & SMYTHE, 
172, West Gsorge Strect, GLASGOW. 


IXKLAXON 


Motor-driven and 
Mechanically-operated 


Washing Signals 


Contractors to the dir Board. 


ole Menufac 


THE KLAXON CO., LIMITED, 


1, King Street, St, James', London, S.W. 1. 


put ur finger 
on what you want 


A Je 


TUT 


CONTRACTORS TO HM. ADMIRALTY AND WAR OFFICE. 


